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A New Special Planing Machine. 

The cut shown herewith is that of a special 
machine built by Betts Machine Co., Wil- 
mington, Del., for planing wrought-iron and 
steel, when heavy duty is desired. The ma- 
chine is made in two styles and two sizes. 
The style shown is that known as the ‘‘low 
upright” machine, and will take in work 42 
inches wide by 12 inches high; a similar one 
is made to take work 36 inches wide by 12 
inches high. The other style is known as the 
‘‘high upright ” machine, of which two sizes 
are buili—one of which takes work 36" 
square, and the other 42” wide by 36” high. 
The design of these machines exhibits some 
novel features, a few of which are noted 
here. The first impression is that of massive- 
ness, which is well borne out by the absence 
of all ornamentation, and by large plane sur- 
faces. The construction of the machine is 
simple, and such as to secure accessibility for 
repairs. All fast running parts are bushed 
with brass, and the whole is intended to 
withstand rough usage and heavy duty. The 
bed rests directly on the foundation, is deep, 
and of heavy section, strengthened in the 
center and not cut to allow gearing to clear; 
its length in regard to the table is ample. 
The ways of the bed are somewhat of a de- 
parture, being flat on the top and sides, in- 
stead of the usual Y-shape; and the table is 
gibbed down; this, together with the flat 
ways, making it impossible to raise the table 
—the flat ways are adopted with the belief 
that the best way to take the thrust of the 
tool is ona flat surface. The gearing and 
pulleys are ample for an ordinary 7 feet wide 
planer, and have at a convenient point a 
‘* breaking pin,” which shears off before the 
gears can be broken—this pin can be replaced 
ina few minutes, and ata trifling cost, and 
allows a machine to be pushed to its utmost 
without danger of damage. The driving 
shafts are of steel and of large diameter, the 
length between gears and pulleys being very 
short, to reduce torsion to the minimum, 
The pulleys are proportioned to return the 
table at five times the cutting speed. The 
stops or dogs for reversing the motion do not 
project beyond the edge of the table, and are 
thus prevented from catching or striking the 
operator. The table can be easily reversed 
at any time by a single motion of a con- 
venient lever, or it may be entirely stopped 
without stopping the countershaft. The 
belts are transferred one at atime, and are 
locked at all times. The uprights are of box 
form, with a very wide face; they extend 
down the entire depth of the bed, and are 
securely keyed and bolted thereto. The cross- 
rail is very heavy, and carries two saddles, 
which are made right and left, in order to 
bring the tools close together, the apron 
holders being made the same way. The sad- 
dles and tool slides are provided with hand- 
feeds and with automatic feeds, independent- 
ly reversible, or which can be thrown out of 
gear entirely at any time. All wearing parts 
have means of compensation for wear, and 
the machine is intended to withstand rough 
handling and hard work. 
— eme 





Philanthropic Manufacturers, 





urers as a class area first-rate set of men, 
and none will deny that they possess virtues 
which entitle them to the respect of their 








Of course we all know that our manufact- | 


| 
| fellow-men. But every one, including even 
| the manufacturers aforesaid, will, we think, be 
surprised to learn that most of our manufact- 
| uring enterprises have been started, not from 
| selfish motives at all, or from the mere desire 
for the possession of filthy lucre, but from 
motives of the purest unselfishness and most 
exalted philanthropy and patriotism. Ata 
banquet recently held in this city, Gen. Dan- 
iel Butterfield said in an after-dinner speech : 
“The greatest number of the manufacturing 
industries of the North have been made in 


wealth, nor for the aggregation, so to speak, 
of money at the expense of the labor of the 
few, but in the honest efforts of individuals 
to benefit their locality by finding occupation 
for those who were unemployed, by keeping 
the people at home to increase the happi- 
ness of their families and to benefit their 
country, their immediate locality, and to do 
that which in their judgment they consid- 
ered best for all.” 
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their early days, not for the accumulation of | 


| 


)smoke, which, at 
lower part of the city from the North River. 
| Until recently one of the attractive features 
of New York city has been the clearness of 
its atmosphere; but if the use of soft coal 
goes on increasing as it has done in the past 
year, the view of the city froma distance 
will soon resemble that of Pittsburgh before 
the introduction of natural gas, and the 
|famous beauty of New York Bay will 
be a thing of the past—existing only in 
| tradition, 

| Not only this—but the proportion of time 
}in which the navigation of the rivers and har- 
| bor is dangerous, by reason of the thick at 
| mosphere, is bound to be much increased by 
ithis smoke, if, indeed, it has not been 
‘already. We think the matter is one of seri- 
| ous import, and that incalculable injury is 
likely to result to the city from it, unless its 
We can 


| . . . 
think of no way of checking it, however, so 


times, obscure the entire 


|use can in some way be checked. 


|long as the anthracite combination retains | 








SPECIAL PLANING MACHINE. 


But after all, we suppose that consid 
erable allowance should be made in view of 
the fact that that was an after-dinner speech. 
At any rate, we think we know of several 
manufacturing enterprises which, to judge 
trom the appearances, were started for the 
every-day, common, prosaic purpose of mak 
ing money, and it 
practicable to carry on manufacturing on 
any other basis than that. 


we do not believe is 


-—-- - 
Soft Coal in New York. 


The citizens of New York will, we think, 
soon awaken to the fact that they havea 
genuine grievance against the anthracite coal 
monopoly. Scarcely any one who has occa- 
sion to cross the North or East Rivers very 
often can fail to notice the increasing use of 
soft coal, both in the manufactories of the 
city and by the steam-driven craft in the 
rivers and harbor. Many of the tug-boats, 
which eighteen months ago were burning 
anthracite coal, are now using soft coal, and 
leaving behind them a trail of inky smoke, 
which spreads over the water, and remains 
| plainly perceptible for hours. Some of the 
ferryboats, even, are using it, while Bab 


| bitt’s soap factory pours out vast volumes of 


the power of dictating to the American peo 
ple just What amount of hard coal they shall 
burn, and shutting up the mines whenever 
they choose, in order to increase prices or 
an humble and sub 
An equally strong com 
hination of the soft coal mine owners might 


starve the miners into 


missive condition. 


make the price of soft coal high enough to 
of that 
there is not much prospect; and the day 


induce areturn to anthracite, but 


seems not far off when no one will see Liberty 
without island 
which it stands, 


statue going to the upon 


gi 


The Johnstown Disaster. 

Nothing more terrible has ever happened 
in times of peace in this country, than the 
destruction of life at Johnstown. At this 
writing, nothing like a correct estimate of the 
loss of life can be made, but the number ap 
pears to reach the thousands. There are a 
good many things to be thought of in connec 
tion with this disaster; one is, should the 
construction of adam be permitted, where 
iis giving away would cause such loss of 
life ? 
of the safety of this dam, but it is not to be 


Stories are conflicting as to opinions 


presumed that those who: maintained it for 
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purposes of pleasure did so without what 
would be considered competent engineering 
advice as to its ability to withstand the 
enormous pressure to which it was subjected. 
If this is true, then it is plain that engineer- 
ing science was at fault, and is a strong argu- 
ment against permitting the setting of such 
traps. Another thing likely to result from 
this disaster is a careful examination and a 
strengthening of existing dams. There may 
be more such traps as that at Johnstown, 


<o-——_ 


It is always satisfactory to hear of coming 
sense. A year or two since a company—on 
paper—was going to put down pneumatic 
tubes for transporting merchandise all over 
the country, and they proposed a speed equal 
to the initial velocity of a cannon ball. Now 
there is another scheme for transporting par- 
cels, in which electricity is to play a part, 
but it is noticeable that no higher speed than 
about two hundred miles per hour is claimed. 
As an evidence of coming sense, the reduc- 
tion in speed is very satisfactory. 


abe 


Hoisting Rig. 


By Roperr E. Masters. 





Figs. 1 and 2 (page 2) are plan and side ele- 
vation of a cross used for lifting heavy moulds. 
The upper part of this cross is level, and 
the under part tapers, as shown by the lines 
A. B. Instead of having recesses or notches 
in below the line of the beam for the stirrups 
to rest in, it has square projections C, C’ cast 
on the beam. The staple D is of 1%" iron; 
all the other sizes of the cross are given on 
the drawing. 

Figs. 3 and 4 are plan and section views of 
an arm to lengthen the cross. There are, of 
course, four of these, having a pocket at # 
to fit over the end of the arm, as shown in 
section at #. There are stirrups, Fig. 5, of 
various lengths (four of each length to a set), 
made of square iron. The extension hooks, 
Fig. 6, are also of square iron, and the eye @ 
is made to fit over the beam and between the 
projections C. 

It often happens that neither of the lengths 
of stirrups will suit to suspend the mould in 
the cross when ready to move it or bind it 
together, the stirrups being either too long or 
too short; by hanging the hooks, Fig. 6, on 
the end of the beams, and suspending the 
stirrup, Fig. 5, in the hooks, the right length 
is often obtained. This rigging has been 
satisfactorily used for a long time on heavy 
work with which the 
writer was once connected. 


loam in a foundry 

If a new rigging was to be gotten up, I 
would prefer a cross made as shown by 
dotted lines /7 and /. The straight line J 
underneath is better to wedge against when 
using a cross to bind the mould together; 
and an eye bolt, made of round iron, suitable 
to the size of the cross, and extending about 
8" above it, is preferable to the staple D. 
The stirrups can be made of round iron, one 
end like Fig. 7, to fit over the end of the cross 
into the notches J ; the other end of the stir 
rup is on the same plan, only the eye must 
be large enough to fit over the lugs on the 
The turn buckle, 
Fig. 8, in the center of a set of stirrups of 
this style, will make them answer for several 
lengths, 

One great difficulty in handling long, top 


base or bottom plates. 


6) 


tw 


heavy moulds is their liability to turn over. 
I well remember in 1884 I had a lot of drums 
or cylinders to make in loam, the cores of 
which were 8 feet diameter and 12 feet long. 
It required the utmost care to keep this core 
balanced while lifting it on the carriage to 
put it in the oven, or to lift it into the pit. 
We were using the last described cross and 
stirrups. At that time an article appeared in 
the AMERICAN Macuinist from the pen of 


Thomas D. West, on ‘“ Balancing Heavy 
Moulds,” showing a set of four short chains 


fastened in one large ring to fit over the 
crane hook. Then there were four hooks, 
with a large link attached to each. The links 
were put over the arms of the cross into 
whichever of the notches A’ was most suita- 
ble for balancing the mould. The hooks 
were fastened in the end of the chains on the 
large ring, and the cross and mould lifted 
with this arrangement. 

The cross we were using had no notches 
K in the under side, so I had _ holes drilled at 
L to correspond, and had four chains of the 
required length fastened into one large ring, 
with a cuff on the end of each chain similar 
to the cuff N,N, Fig. 9. The crane hook 
was fastened in the large ring (instead of the 
eye bolt in the cross), the cuffs put astride 
the arms of the cross, and a bolt put through 
the cuff, and the most desirable hole at L. 
The mould could then be lifted and moved 
without any difficulty or danger. Each of 
the four chains, from the large ring to the | 
bolt hole in the cuff, was 32” long. : 

Figs. 9 and 10 are beam and chains used in 
a large pipe foundry. These chains are from | 
4 to8 feet long. The cuff end is made to 
fit, and is bolted through the beam 0. The 
holes P allow the chains to be moved closer 
together, so as to fit several sized casings. 
The rings or hooks Mand R (whichever is 
preferred) are put over the trunnions on the 
casings to lift them by. Ihave seen cast-iron 
pipe flasks, 13 feet long, lifted by this rigging 
in and out the pits, and twisted and turned 
in every direction, while they were handled 
very rapidly by power cranes, where a rigid 
pair of stirrups, instead of the chains, would 
not answer at all. 

How often we see moulders working under 
large green sand copes that are swung in the 
crane from a straight beam and chains, or 
chains alone. A number of men have been 
injured inthis way from chains, beam, or 
something giving way, when a few moments 
taken put few flasks and 
wedges under the edges of the cope would 


to trestles or a 
keep it from swinging while being dressed; 
and if anything about the crane should give 
way, there is not much danger of the mould- 
er getting hurt. No reasonable foundry fore- 
man would object to the time taken to make 
the work safe, when perhaps just. to save 
these few moments a man may be laid up for 
months; the trouble is, the moulders volun- 
tarily take these risks, 

Yesterday I letter 
moulder in Missouri, who formerly worked 
* Last week 


received a from a 


for me. On this point he says : 
the crane-chain broke, and the mould fell on 
my legs; the doctor cannot tell whether there 
are any bones broken in my feet or not—they 
are so badly swollen, don’t know when I will 
be able to be around again.” 


—— +e 


Practical Details of Black- 


AMERICAN 











CT ket Tf 


MACHINIST 















Fig. 6 

















” 
—16 






























































, 2" ia Cc 
rt oe ee 
we hw a 
. on°L 
B 
I K 
O @ 
Qe P 
Vv 
Fig. 10 
( ) 
mM ) (a 


HOISTING 


(SEE P 


vention; and yet it does not appear that they 
have been able to discover any way in which 
they could improve the principal tool they 
use, and the one upon which their eyes con- 
stantly rest. 

There have been, it is very true, great im- 
provements suggested by those outside of the 
trade in making the anvil element enter into 
combination with others, for the purpose of 
comprehending a greater or less number of 
workshop tools in one system. Among these 
forms, perhaps as great a favorite as any 
























smithing. 
By B. F. SPALDING. 


THE ANVIL—ATTEMPTED 
IMPROVEMENTS BY COMBINATIONS 
—TOOL DRESSERS’ ANVIL—CHAIN 
MAKERS’ ANVIL—TUYERE IRON FOR 
SMALL WORK, 


COMMON 


Judging from the length of time 
during which the common anvil, used for 
general purposes by blacksmiths, has retained 
its present form, it may be reasonable to infer 
that it has attained very nearly to perfection 
in its shape, if notin its material. It 
been hammered upon day in day out for 


has 


many years by very ingenious men, the very 
nature of whose occupation demands that 
they be fertile in resources, and prone to in- | 
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Fig. 4 
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with the daring trespassers upon the smith’s 
province is the vise united with the anvil. 
Vise, tire-shrinker, and anvil, is 


of A tool dressers’ anvil 


some economist. 


also a hand shear attachment for clipping the 
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on the market for sale anywhere in this 
country. The anvil part is made of cast-iron, 
and every chain maker who has any peculiar 
ideas of own, which he desires to put into 
practice, can easily have a pattern made to 
accord with them, modifying in some detail 
the general style shown in Fig. 1, which rep- 
resents an anvil 10 inches long, and 84 inches 
broad on the face, 8 inches high, and with a 
strong, blunt horn. 

Fig. 2 shows the bottom die, the face of 
which, containing the forming groove, is of 
steel, the rest being of wrought-iron. The 
shank is to be inserted in the hole shown in 
the side of the anvil, and is fastened by two 
keys on top, tapering in opposite directions. 
A wedge of very little taper is driven between 
it and the ledge shown in the figure below 
the hole. This makes a solid bearing, which 
is a very important matter to the man who is 
using his muscie with the hammer. It is 
better than the plan of letting the ledge come 
up flush with the bottom of the hole. 
The shank can be securely fastened in the 
hole, and firmly wedged down against the 
bottom of it, before the ledge wedge is put in. 
There is no strain liable to break the shank 
off at the neck, caused by driving the ledge 
wedge, and whatever wear is suffered from 
the constant striking upon the dolly and re- 
action through the die is taken up in driving 
the wedge without being noticed, while if 
the die rested directly upon the ledge at first, 
it would get slight service before it would 
so wear as to no longer have a solid bearing. 
It would then be necessary to use packing 


_ under it, and this cannot be adjusted as easily 


| 
} 


| the purpose of affording it a support. 


as a wedge can be driven. 

Fig. 3 shows the boxing for the dolly, and 
has in the lower part of the frame a hole, so 
that it can be put on the part of the die 
shank which extends through the anvil for 
The 


| head of the dolly sometimes has a bit of steel 
welded on it, and the face is generally made 
of steel; the rest of it is of wrought-iron. 


another. | 


Vise, anvil, and drill press, is the fond fancy | the dolly an oblique upward blow, which 


ae aie : 2 : : ., | raises it up off from the die, and leaves an 
with impressions in the face for shaping side | : 

i ; : .,,, | Open space large enough to put the work into 
tools, and cutting off diamond points, with | 


corners of drills is a very good device for 


that particular branch of the business; but 
the demand for such a combination is more 
fanciful than real, as all the dies for these 


The whole arrangement is shown put to- 
gether in Fig. 5, with the simple but efficient 
device of a bent wire and a weight to hold 
the bearings in the boxing. Sufficient weight 
is hung on to make it bind hard enough to 
hold the dolly up when not in use. When 
the smith has given it the two or three blows 
necessary to smooth off the weld in the chain 
link or ring which he is working on, he gives 


the rounding groove without any hesitation 
when the welding heat is on it. 

With this very convenient tool, excellent 
chain is finished up in a neat and workman- 


| like manner, of any size up to half an inch in 


purposes, if any are used, can be made to fit | 


in the square hole in the common anvil, and 
the small shear, which is very convenient for 
the drill dresser, can be attached to the forge 
or the tool bench with rather greater advant- 
age. 

The combined anvil and dolly is the com- 
bination which is most in use, and this use is 
principally confined to the chain makers, 
among many of whom it is considered indis- 
pensable. I do not know that they are placed 
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diameter. 

Fig. 6 represents a *‘ gauge-hardy,” which 
is sometimes used in the hole in the face of 
the anvil, when the work does not come to 
the forge already cut to the right length. 


| The gauge rod is keyed in a hole in the hardy, 


| urement. 






in preference to being fastened with a set- 
screw, as set-screws easily jar loose, and quite 
frequently break off. 

A very good tuyere iron for a chain makers’ 
fire isa cast-iron box 8''x4’’x2” inside meas- 
The blast pipe enters a 2” hole at 
one end, and in one of the narrow 
sides are drilled holes +” in diameter 


and about 14” apart. The box 
should be 4” or 3” thick on the side 
where the blast holes are drilled. 


This tuyere forms the front of the 
fire, and the blast blows the fire away 
from the workman. The inside of 
the box is cored out, and the blast 
holes are drilled of any size and 
distance apart that is found to be 
best adapted to the kind of work. 
The boxes are sometimes made with 
only five sides, being left open on 
the lower side, and bedded in mortar 
or clay when they are set. This saves 
making a dry sand core, and gives a little 
better chance to clean out the blast holes 


if they get stopped. The cored box 
can be cleaned, however, from the pipe 
hole, and is not subject to the objec- 


tion of leaking air when the setting gets 
loose. 
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Practical Drawing. 
By J. G. A. MEYER. 


SEVENTY-EIGHTH PAPER. 


568. It will be well to draw attention to 
the manner in which we have represented 
the planes of projection in Figs. 475 and 478. 
In geometry, whenever it is necessary to 
show the planes of projection, they are 
simply represented by straight lines, and not 
by the edges of drawing-boards, as we have 
done. Again, in Figs. 476 and 477 we have rep- 
resented the planes of projection by rectangles, 
but it must be remembered that a plane of 
projection is not limited in size, and therefore, 
in geometry, and also in working drawings, 
the boundary lines of these planes are never 
shown. (See Art. 248.) The reason for adopt- 
ing this method of showing the planes of 
projection was simply to make the subject 
as plain as possible for beginners and_prac- 
tical men. Lastly, sometimes in working out 
the solution of a given problem it will be 
necessary to show the ground line A B (Fig. 
477), but in working drawings this line is 
also omitted. 

569. A projection or drawing of a pyramid 
is a very simple thing, yet our experience in 
teaching drawing has convinced us that those 
not familiar with drawing may have diffi- 
culty to interpret correctly a drawing of a 
pyramid and objects of similar character ; 
hence a few remarks as to how to read a 
drawing of this kind may be advantageous 
to beginners. Therefore let us consider how 
the plan G, H, J, Ky, in Fig. 473 (last 
paper), should be interpreted. Persons un- 
familiar with geometrical drawing may as- 
sume that the diagonals G, A, and J, H, are 
simply drawn for the purpose of calling 
attention to asurface, and that these diago- 
nals do not represent anything in particular ; 
indeed, there is an excuse for such mistaken 
ideas, because we often meet with drawings 
in which such methods are 
adopted ; for instance, in deck plans of ships 
we often see diagonals drawn the 
berths for no other purpose than to draw at- 
tention to these berths. In geometry such 
conventional methods are not used ; the lines 
in geometrical drawing are either construc- 
tion or auxiliary lines, showing the location 
of things in reference to others, or they rep 


conventional 


across 


resent some parts of the object shown. Here, 
then, the question arises, what do the diago- 
nals G, A, and J, H,, in Fig. 473, represent? 
These diagonals represent the lateral edges of 
the pyramid ; or, we should say, they are 
the horizontal projections of the lateral 
edges of the pyramid ; thus |’, @,, one-half 
of the diagonal G, A,, represents that edge 
which in the elevation is represented by the 
line V G. Again, V, //,, one-half the 
diagonal J, //,, represents that edge of the 
pyramid which is represented in the eleva- 
tion by the line V 77, and lastly, V, 7, and 
V, KH, represent those edges of the pyramid 
whose vertical projection coincide with the 
lines V V H in the elevation. The 
point V, is the horizontal, and the point V 
the vertical projection of the vertex of the 
pyramid. In the plan the triangles V, G, 
H,, Ve. H, K,, V, K,i, and V, I, G, are 
the horizontal projections of the lateral faces 
of the pyramid; and the lines G, //,, H, 
K,, AK, J, and J, G, are the projections of 


G and 


the edges in which the lateral faces and the 
base mect. A shaded drawing of a pyramid, 
as Fig. 480 or Fig. 479, will give us a clearer 
conception of the meaning of the diagonals 
drawn in the plan of the pyramid. But it 
must not be understood that in every draw- 
ing of aright pyramid the vertex will lie in 
the center of its projection, and its edges 
We may 
sometimes be compelled to show a pyramid 
under these condi- 
tions its projections will appear as shown in 
Figs. 481 and 481uw. The manner of finding 
a horizontal projection of this kind we shall 
explain presently. 


will be represented by diagonals. 


in an oblique position ; 





570. Fig. 479 represents a horizontal pro- | 
jection of a right pyramid with a hexagonal | 
base—here, of course, each half of any one | 
of the diagonals a, d,, b, ¢,, etc., represents, | 
as before, a lateral edge of the pyramid. It 
will be well to draw the attention to the fact 


AMERICAN 


that in the vertical projection, Fig. 479a, the 
line v a shows the true length of the lateral 
edge of the pyramid, because the horizontal 
projection a, v, of the same edge is parallel 
to the vertical plane of projection; for a 
similar reason the + d also shows the correct 
length of the lateral edges of the pyramid. The 
lines vd), ve do not show the correct length of 
the lateral edges of the pyramid, because the 
horizontal projections of these edges are not 
parallel to the vertical plane of projection. 
Here the question may arise, how do we 
know that the diagonal a, d, (Fig. 479) is 
parallel to the vertical plane of projection ? 
In referring to Art. 220 we tind that the 
ground line is always a horizontal line, and 
since the diagonal a, d, is drawn in a hori- 


zontal position, we know that it must be 
re 
a 
v, Nd, 
| Fig. 482b 
a. 











i ! 
b, c 
Vig. 479 


parallel to the ground line, although the lat 
ter is not Art, 241 


projec 


but according to 
we know that lines in the horizontal 
tion, drawn parallel to the ground line, must 
be parallel to the vertical projection, and 
therefore our diagonal a, d, must*be parallel 
projection, The 
student will probably gain clearer conception 


shown: 


to the vertical plane of 


of our remarks, by again reading and study- 
ing the twenty-fourth paper ; with the prac 
tice he has had, or should have had, in draw 
ing by this time, the principles given in the 
twenty-fourth paper may appear him 
plainer than they did before, and be impressed 
more thoroughly on his mind. 

571. In Fig. 480a, the distance (6) given 


from ¢ to # isthe slant height, and not the 


to 


length of the edges of the right pyramid ; 
hence in some cases the following problem 
may present itself, 
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Probl Mn 84. 
To Jind the length of the lateral edges 
of a right pyramid, 


~~ 
‘~ 


vo 


whose projections are 


given asin Figs. 480 and 480a, 
Jo hg ty kg the horizontal projection of 
of the lateral edges. 

Through ¢, 
center, and 


line v, g,; from tv, asa 


radius equal to rv, g,, draw an are gy 74, cut 


ting the line e in the point gy. Through 
a vertical line, cutting the 


base gh produced (Fig. 480a) in the point g, ; 


2J4 


the point 7, draw 


join the points g, and ¢ by a straight line ; 
the line + gy, will be the length of the lateral 
edges of the given right pyramid. 

Here, in order to find the length of the 
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Fig. 481 


edges, we have applied the principles given 
in Art, 332 (thirty-third paper). 

If the same right pyramid is represented as 
shown in Fig,-474 (last paper), the line VG 
V A will length of 
the cdges, and, of course, the construction 
given in this article is not needed. 


or represent the correct 


573. Here it may be asked, should a pyra- 
mid be represented as shown in Fig. 480, or 
as in Fig, 474 ? 

If the slant height is the most important 
part of the pyramid, we should represent. it 
as shown in Fig. 480; if greater importance 
is attached to the length of the lateral edges 
than any other part, we should represent the 
174; and if all the 

importance, 
should represent it as in Fig. 480, because it 


pyramid as shown in Fig. 
dimensions are of equal we 
can be so drawn more conveniently, and with 
less labor. 

Directions.—In the space marked Prob. 84 
draw aright pyramid having the dimensions 
given in Figs, 480 and 480a,; find the length 


of the edges. 


somewhat 


Use 38-inch scale. 

Problem 85. 

573. To find the horizontal projection of a 
right pyramid standing in an oblique post 
tion. 

It is required to find the vertical and hori 
zontal projection of a right pyramid having 








a | 
right pyramid; it is required to find the length | 


with a | 
}of the pyramid. 
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we 


a hexagonal base four inches across the sides, 
that is, in Fig. 482, the distance between the 


The 


sides db, cy, and jf, e, is four inches, 


| iength of the lateral edges vd, Fig. 482a, is 
Let vg h, Fig. 480a, be the vertical, and | seven inches. 


The axis of the pyramid and 
two of the sides of the base are to be parallel 
to the vertical plane of projection, and the 


plane of the base a dis to make an angle of 
(Fig. 480) draw a horizontal | 


30 degrees with a horizontal line. 

We must first find the vertical projection 
Draw the any 
length, making an angle of 30 degrees with 
The line a? will 
resent the plane of the base of the pyramid. 


line a 5 


any horizontal line. rep 
Parallel to the line a, and at any convenient 
distance above it, draw the line a, 4, (not 
shown in the illustration); and on this line as 
a diagonal, describe the hexagon i ¢, J, the 
distance between the sides 6, ¢c, and fs, és 
must, according to the conditions given in 
The 
for drawing a hexagon in this position is 
givenin Problem 42. Through the points a, 
and 7, draw lines perpendicular to @ 0), cut- 
ting a bin the points a and /, ina similar 
way find the points ¢ and d. If, so far, 
this construction has been correctly made, 
then ¢ d will be equal to a 4, and a} ore d 


the problem, be four inches. method 


will be equal to one-half of 4 c¢; because in 


any regular hexagon the sides, as a, f3, or 


S's 3, ete., are equal to the radius of a cir- 


Art. 
quently ad, which, according to our con- 


cumscribed cirele (see 109), and conse- 
struction, is equal to 7, dg, must be equal to 
twice be. 

With a 
from the points @ and d two short ares, cut- 


radius of seven inches describe 


ting each other in the point ¢,; join the 
points + and a, ¢ and 4, ve and ec, ¢ and d, and 
thus complete the vertical projection of the 
pyramid. 

Fig. 482. At any convenient distance be- 
low the line a d draw the horizontal line v, 
d,; parallel to this line, and two inches be- 
low it, draw the oi 
line v7, dy, and two inches from it, draw the 
parallel line 7, ¢,. Through the 
draw a vertical line, cutting the horizontal 
line v, dy in the point ¢,,; through a draw a 


line 4, cy; also above the 


point v 


vertical line, cutting v7, d, in the point a,; 
through 4 and ¢ draw. vertical lines, cutting 
the line 7, ¢, in the points /, and e,, and also 
cutting the line b, ¢, in the points d, and ey. 
Lastly, through the point @ draw a vertical 
line, cutting the line v, d, in the point dy. 
Join the points a, and 4,, a, and fy, d, and 
éy, d, and cy by straight lines ; the polygon a, 
Dy Cy dy Cf Will be the horizontal projection 
of the base. The manner of finding the hori- 
zontal projection of this base is precisely 
the same as that of finding the horizontal 
projections of the bases of a prism shown in 
Fig. 242 (thirty-fourth paper). Lastly, join 
the points 7, and b,, vz, and cy, ?, and éyg, %», 
and /,, thus completing the horizontal pro- 
jection of the pyramid. 
Directions,—Fastena fresh sheet of drawing- 
paper, divide it as before (Art. 124), and mark 
the spaces Prob. 85, 86, ete. In space 85 find 
the vertical and horizontal projections of a 
pyramid, as shown in Figs. 482 and 482a; 


the axis of the pyramid and two of 
the sides of its base are to be parallel 
to the vertical plane of projection. The 
base of the pyramid is to make an angle 
of 45 degrees with a horizontal line. The 
base is to be a hexagon three inches across 


the sides; the lateral edges are to be six inches 
long. In the same space find the vertical 
and horizontal projections of a right pyra 
mid, having a base three inches square, The 
base is to make anangle of 80 degrees with a 
the of the lateral 
edges is to be six inches ; of the pyra 
mid, and two of the sides of the base, are to 


horizontal line ; length 


axis 


be parallel to the vertical plane of projection, 
Under these conditions the projections of 
this pyramid will appear like those in Figs, 
{81 and 481; but since in the latter figure 
the lines » a and v / will represent the slant 
height, and not the length of the edges, it 
will be necessary to find, on a separate piece 
The manner of 
finding this slant height is the reverse of that 


of paper, the slant height. 


for finding the length of the edges given in 
Problem 84. After this slant height has been 
found, the mode of procedure is the same as 
in the last problem. 
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Details of Sweet's 16-inch Engine Lathe. 


By Pror. C. I. Kina. 


I. 

Fig. 1 represents a longitudinal section of 
the head stock, in which the construction is 
clearly shown. The arbor A has a peculiar 
arrangement of screw for holding the face 
plate, the threads being cut parallel, but at 
the end and shoulder tapers are made, which 
have their counterparts in the face plate. 
The plate is not titted closely in the thread, 
the fit coming at the two tapers and shoulder. 


The collar and bevel wheel aa are screwcd 
to the arbor, and have no tendency to un 

screw, as the lathe runs in one direction only. | 
The steel spider S’ is keyed to the arbor, and 

has two trunnions projecting from diametric- 

ally opposite points with their axes parallel to | 
the arbor, which carry the four spur wheels 
bb66, The hubs of the two smaller wheels | 
project far enough to carry the two larger | 
ones to which they are keyed. The small | 
wheels engage with the internal wheel re- | 
ferred to as part of the disk D, the larger | 
ones being driven by the sleeve S, to which | 
the cone is keyed. When the gears are not | 
in use, the disk ) is drawn up to the end of | 
the coue, and the gear, train, arbor and disk 
all turn together, the handle // being in the | 
position shown at Fig. 2. When the gears | 
are used the handle is in the position shown | 
at H/, Fig. 1. The trunnions of the spider are | 
supported at the ends by a continuous ring, | 
shown at section 2, the ring being fastened | 
at two raised surfaces 90° each from the | 
trunnions. In drilling the trunnions for the 

screws, the holes were drilled into the bot 

tom, forming reservoirs o 0 for oil. The hole | 
was Continued with a smaller drill fora short | 
distance, and was then connected with the | 
outside of the spider by a hole o’, drilled at | 
an angle to coincide with a hole 0”, drilled | 
through the disk, hole o” being large enough 
to allow the oil-can to reach through to 0’. | 
A plan of the spider and ring is shown in 

Fig. 6, with section in Fig. 7. The section | 
of the spider 4’, shown in Fig. 1, is at A B, | 
Fig. 6, and the section Fig. 7 is C D of Fig. 

6. The serrated surfaces shown at ¢ (Fig. 1), | 
were originally intended to represent threads, 

so that, by throwing out the blocks, one of 
which is shown in section ¢’, the 
disk D would be screwed up against 
the end of the cone, thus throwing 
out the gears. It will be seen that 
disk D is shown drawn close to the 
inner nut of the hub which carries 
the main arbor bearing, and also 
that the hole through it is a double 
Laper. The steel box projects 
through the casting a distance equal 
tw one-half the thickness of the 
disk. This and the hub of the 
spider have a taper equal to those 
of the disk. When in position it 
will be seen that D has no contact 
with the spider at its hub, which 
revolves with the arbor, therefore 
no wear When the disk 
gears are out of action the disk is 







occurs, 


drawn to the taper on the hub of 
the spider, and all wear is avoided 
on that side. As the lathe was con- 
structed, parallel grooves were sub- 
stituted for threads, and the move- 
ment of the disk to the cone was 
caused by a lack of coincidence in 
their position. The handle // is 
fast to the shaft #, having an 
eccentric turned on its inner end 
with a short bearing beyond. This 
eccentric passes through the block 
I 
also has a projection on its opposite 
end, and in the vertical 


t', and throws it up and down, 


when 
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of these bolts were used, and, when thrown | 


out, passed into a square slot shown in section 
of head stock at 0’, Fig. 9. It will be ob- 
served (Fig. 2) that by moving //, rotary 
motion is imparted to ring 7, and by it to gg, 
which turns the three eccentrics which slide 
the three blocks up and down. A section of 
D, through the position of the blocks, is 
shown in Fig. 8. Coincident with 
movemcnts the bolts slide back 


these 
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which disengages gears a a’, Fig. 1. A 
transverse section through the center of shaft 
S’, Fig. 3, shows the connection at this 
point. The collar on which the head stock 
swings when boring tapers is shown at ¢’, 
Fig. 1. The lower end of shaft S’ is square, | 
and fits a bevel gear supported in position in | 
the bed casting. 

I wish to call special attention to the cen- 
ters of this lathe, as I believe them better 





in place, and it can be taken out and put in 
indefinitely, and run true. 
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Nails from Tin-Serap.* 


By OBERLIN SmitH, BripGETon, N. J. 


(A paper read before the American Insti- 
tute of Mining Engineers.) 


It may surprise the learned metallurgists 
who read this paper to learn that, by a recent 
discovery, nails of good quality can be made 
at one operation, directly from the ore, at 
uhe rate of, say, sixty per minute for each 
operator. It should be stated, however, that 
the raw material referred to does not answer 
strictly the ordinary assayer’s definition of an 
ore. It is found, in strata of various thick- 
ness, in Harlem, N. Y., and other localities 
where the debris from restaurants and from 
sheet-metal factories of various kinds has 
been dumped. In other words, it is old and 
new tin-scrap—one of the few substances 
which this generation, mainly occupied in 
exhausting the accumulated resources of the 
past, seems to have laid up, by way of atone 
ment, for the benefit of posterity. In speak- 
ing of this material as ore, we are simply 
looking forward, prophetically, to the time 





| when our descendants may dig it up and write 


| learned papers for the American Institute of 
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position it is drawn into the groove 
g. On this shaft, and against the 
inner side of the handle, is a small wheel 
g, let into the surface of D by a counter- 
This gear engages with a continuous 
Fig. 1, having enough teeth cut 
on it for a half revolution of g. This de- 
the handle, at 
points gg, Fig. in dotted lines, 
On the end elevation of the head stock, Fig. 
2, the ring vy is shown with spiral slot, and 


same 


bore. 

ring 7, 
vice is duplicated, minus 
» 


os 


shown 


sliding bolts 4d, as shown at 6, Fig. 8. Two 
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This looks pretty complicated, but there is a 
grain of consolation as part of the dose ; the 
wrench used to get the gears out and in never 
gets lost, and the belt never gets caught in the 
gears. 

The portion of the section (Fig. 1) lying 
under the main bearing, shows the vertical 
shaft S’, and gear by which motion is im- 
parted to the screw gears. This shaft runs 
the S'’, which also has a vertical 


in sleeve 


motion imparted by handle //', Fig 2, and 









than the taper center. When they were in- 
troduced here I thought the idea original, 
but have since found them in use on the 
head stock end of jewelers’ lathes. Not, 
however, for their own merit, but to conform 
to the spriug chucks, and to interchange 
with them, This much may be said of them, 
however, that they will remain tight in place. 
They can always be cleaned at the angle, 
and if there are any particles of dirt in the 
holes, the center will clean it out when put 


I > 


| Mining Engineers upon the best methods of 


assaying and smelting it. 

At least such has seemed to be its destiny 
hitherto. It may fairly be said that the 
many attempts which have been made to util- 
ize it by separating, through chemical or 
electrolytical processes, its two valuable con- 
stituents, metallic tin and first-class wrought- 
iron, have failed, either technically or com- 
mercially. The reasons for such failure need 
not here be discussed. Either the separation 
has been incomplete, the iron still retaining 
enough tin to spoil it for the sinking-fire, or 
other use short of re-melting (perhaps even 
for that), or the manipulations of the process 
have been too expensive to make its results 
profitable—or both. Meanwhile the great 
lin-scrap deposits have gone on growing 
faster than any other strata of our post-ter- 
tiary psychical era; given up by metallur- 
gists, not yet attacked by geolo- 
gists, end explored only by that 
mining engineer of the transitional 
period, Gulielmus Caper. 

Before leaving these heaps of tin- 
scrap, however, to become mere 
mineral deposits for future ages, it 
may be well to consider a novel 
plan for their immediate utiliza- 
tion—novel, not only in its means, 
but in iis principle. For it under- 
takes to use this material just as it 
is, without trying to separate its 
constituents at all, and to use it, 
moreover, for a purpose in which 
the qualities of both these constit- 
uents, namely, the tensile strength 
and ductility of the iron and the 
resistance of the tin to corrosion, 
are directly employed with advant- 
age. I refer to the manufacture, 
by mechanical pressure, of nails. 

This nail was invented, in its 
original shape, by Mr. Geo. H. 
Perkins, of Philadelphia, and has 
been developed, through various 
forms, until it has almost reached 
a commercial stage—the machine 
in which it is to be made, in market- 
able shape, being nearly completed. 
The wricer has been associated with 
Mr. Perkins in its development, 
and can, perhaps, make interesting 
a brief description of the troubles 
we have gone through in order to 
produce it quickly, at one operation, in a 
reasonably manageable and durable machine. 

The first scheme tried was to cut ‘‘ blanks” 
from ordinary tin-plate and sheet-iron scrap, 
of an approximately rectangular form, about 





* Since this paper was read, the nail machine re- 
ferred to has been completed, and gives results 
beyond all anticipations regarding it. One espe- 
cially valuable feature is its capacity for ** chewing 
up,” so to speak, all sorts of slivers and small pieces 
of scrap, without danger of clogging the mechanism 
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three-quarter inch wide by one and three- | 
quarter inches long, similar to the plan 
shown in actual size, Fig. 2, but having the 
end section A, Fig. 1 (drawn about twice its 
real size). This was done in an ordinary 
press. By a second operation, it was corru- | 
gated into the form B, Fig. 1, in another 

press, with a special automatic die, which 

corrugated the middle grooves first and the | 
side grooves afterwards ; much of the metal 
used not proving strong enough to stand the | 
friction of being pulled into the corrugations | 
of the die without cracking. At a third ope- 
ration, the embryo nail was crushed together 
into the form C, Fig. 1 (but more tightly 
closed), something after the manner of clos- 
ing an accordion bellows. These headless 
nails were then fed by hand into a revolving 
dial, to carry them under a heading mechan 

ism, after the operation of which they were 
ejected from the machine automatically. 

Obviously, this series of separate operations | 
made the nails far too expensive for the | 
market; and, moreover, some trouble occurred 
from their splitting in the tightly folded cor- | 
rugations. We afterwards built an avtoma- | 
tie machine which performed all the above | 
operations in succession, delivering a com 
plete nail at each stroke. It was, however, 
far too complicated for practical use, and | 
simply served to show what could not be} 
done. 

Our second nail machine proper, 
structed to receive blanks which had been 
already cut in an ordinary press, worked | 
fairly well. It was likewise an experimental 
machine, built ‘‘ piece-meal” and 
not strong enough for continual hard 
work; but it served this time to show 
what could be done. Instead of 
working upon the principle of regu- 
lar corrugations, it simply crushed 
up the blanks edgewise into any form 
which they chose to assume—the end 
sections appearing somewhat as 
shown at D, Fig. 1. The blank and 
finished nail are shown in Fig. 2. 

The machine now under construc- 
tion has been very much simplified 
and is enormously strong and heavy. 
It is adapted to cutting, crushing, 
gripping and heading the nails at one 
operation, and can be run as fast as 
an expert operator can feed the material. Its 
feed probably varies with jagged, irregular 
scrap, from thirty to ninety nails perminute, 
although straight strips of shect-metal can 
‘asily be fed by hand into a machine running 
as high as 240 strokes per minute. 

During the course of our experiments, vari- 
ous forms of nails have been tried. Among 
others were straight cylindrical nails with coni- 
cal points; straight square nails with pyra- 
midal and with wedge-shaped points; hexagon- 
alnails, ete. The most practical form, how- 
ever, seems to be the square taper nail shown 
in Fig. 2, which has about the same shape as 
the ordinary cut nail, but is somewhat 
stronger and a good deal tougher. It is well 
adapted for all ordinary purposes, but is es- 
pecially suitable for a roofing nail, since the 
tin coating prevents much rusting, and is 


con- 


good to solder to. 

Among other processes, we have tried 
winding the nail blank upon itself, after the 
manner of a window shade, but minus a 
mandrel. This makes a very good round 
nail. 

The economy of this system of nail-making 
is obvious. The scrap can be bought for 
about seventeen cents per 100 pounds, and a 
boy can make perhaps 100 pounds of nails 
per day. The most economical system of 
manufacture will probably be to run one or 
more nail machines at each large ‘‘ tin shop,” 
set as close as possible to the presses which 
produce the scrap, so as to avoid the expense 
of unnecessary handling, and the extra 
tangling up incident thereto, 

= Ae E 


According to the Paris correspondent of 
the London 7imes, the Eiffel Tower should 
be known as the Nouguier Tower, for that 
young engineer in Mr. 
Eiffel’s employ who first conceived the idea, 
and, with the help of a friend, who was an 
architect, developed it and worked it out. 
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Suspension Drill. 


LM 


NAILS FROM TIN-SCRAP. 


With this we present an engraving of a 


suspension drill, which, besides being 


| heavier and more powerful than machines of 
| itsclass usually are, has some points of de- 


sign which we think will commend it to 


| those competent to judge of such matters. 


The extreme distance from the supporting 
timbers to the lower end of the spindle is 
something over 6 feet. The cones are for a 
4’ belt, and there are gears inside the cone, 
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thing in the nature of a necessary evil ; but, 


'in the belief that where the nature of the 


work demands such a machine, it pays to 


have a good one. 


The builders are the Universal Radial Drill 
Co., Cincinnati, Ohio. 
a ~—_- — -_ 


The Modern Steam Plant and its 
Management. 


By Perer H. BuLiock. 
STEAM GAUGES, 
There is before me a 
steam gauge spring mark- 
ed 191,784, which is the 
consecutive number of 
this gauge made by a 
single company in the 
© United States. There are 

use in the country must 

be among the millions. 
There are very few instruments or machines 
upon the accuracy of which so much blind 
dependence is placed as upon these same 
steam gauges. The figure at which the 
index stands is by most people taken with- 
out question as the actual pressure. 


B 


many makers of gauges, 
and the total number in 


How 


much foundation there is in fact for this 
confidence, very much depends upon the 
previous history of the gauge in question. 
If it was originally well made, properly at- 
tached, and has had good care, it is quite 
likely that it is still reliable; but if it is 









SUSPENSION DRILL. 


which can be thrown in or out of action 
without stopping the machine, by the lever 
shown at the right. The spindle is 24" diam- 
eter, has 20” vertical travel, quick return, 
gearcd automatic feed, and is counterbal- 
anced, It will be noticed that the frame is 
so designed as to secure great rigidity, and 
that it presents a very neat appearance, 

with a 
recognition of the fact that machinists usu 
ally look upon a suspension drill as some 


The machine has been designed 


of doubtful parentage, or was improperly 
attached, and has been recklessly used, it may 
still be right, but it is very doubtful; and, 
when put beside atest gauge, the chances 
are that it will be 10, 20 or 40 pounds ++ or 
—, as the case may be. 

Probably all are familiar with the Bourdon 
spring, and the Lane, Ashcroft and Crosby 
improvements, The principle upon which 
they all work is the 
flattened and curved 


straightening of a 


tube under internal 





e) 
pressure. The slight motion of the free end 
of the spring tube is transferred, by means of 
levers, segments and pinions, to the spindle 
that carries the index hand. The amount of 
movement of the free end of the spring is de 
pendent upon its length and thickness. In 
hydraulic gauges they are made of steel and 
are heavy, while for light pressures and 
vacuum gauges they are of composition and 
quite light. The most familiar example that 
will illustrate the action of the spring is the 
straightening of fire hose when under press 
ure. 

There are also gauges that are operated 
through suitable gearing by the pressure act 
ing against a diaphragm in contact with an 
involute spiral spring. In all, however, the 
movement of the spindle is multiplied seve 
ral times over that which moves it, and any 
imperfection in the connections will conse 
quently be magnified more or less in the 
movement of the pointer. 

A first-class gauge has gears and levers as 
finely made as any clock movement. ‘The 
case is brass, and is threaded on the outside 
edge for the glass frame, which has a good 
clear disk of glass cemented into it, and is 
screwed onto the threaded part of the case, 
which it fits nicely. This excludes all dust 
and dirt from the interior works. The dial 
will be a stiff piece of plated brass held in 
place by four screws. The gauge should be 
put up firmly, but with care that the screws 
do not spring the case by drawing it across 
any oval surface. It should be piped with 
the union joint next to the gauge, and the 

stop-cock below that. This permits 
the gauge to be taken down at any 
time for testing. There should be 
no other valve or ceck between it 
and the boiler, and the pipe should 
not be connected to the steam pipe 
or any part of the boiler where there 
are liable to be sudden changes and 
There 
must be a siphon or trap of water 
under the gauge, and there should 
be a pet-cock in the lowest part of 
the pipe for drawing off the water 
when necessary. 


vibrations in the pressure, 


If the pipe is of 
iron, this should be done frequently, 
but if of brass, very seldom will do 
When thatis done, close the stop-cock 
below the gauge, open the pet-cock, and when 
clear steam comes, close it, but do not open the 
stop-cock for some minutes. It is well to twist 
a piece of waste around the pipe and pour some 
cold water onto it, which will cause the pipe 
to quickly fill, and then the stop-cock should 
be opened again, but very slowly. Avoid all 
sudden jars to the gauge, especially letting 
the pressure on or off from it quickly, which 
is liable to slip the index on the spindle or te 
throw the pinion and segment out of gear 
Also, when the gauge is to be taken down, 
after shutting off the stop-cock the union 
should be loosened slowly, so that the pointer 
will not fly back against the pin so suddenly 
as to slip, bend or break it. , 

Why so much care has been enjoined re 
garding water in the siphon is that it is 
necessary that it should be there, and not 
steam. It is probable that no steam gauge 
spring is ever as reliable after it has been 
heated as it was before. It should also be 
remembered that heat may come from any 
other source and do as much harm as steam 
in the spring, and no gauge should be located 
on or near a flue or other heated part of a 
boiler without a liberal air space and a block 
of wood behind it for its protection, 

The cheap gauge will have an iron case, 
the dial will be thin and held by two screws, 
the glass will be rough in surface and cut, 
the frame that holds it is slipped over the 
Inside there is the 
spring lever and gears, but they hold about 


case and held by screws, 


the same relation to the works in the best 
gauge as does a Waterbury watch to a 
chronometer, They may register the press 
right, the same as the watches re 
ferred to may keep pretty good time, but 
they are short lived, and there is always a 
doubt about them that is not felt with the 


best gauges. 


ure about 


One of the important things about a gauge 
is to see that no dust or dirt gets into the 


case and gums up the gears, <A very small 











particle will often cause the gauge to register 
many pounds wrong. 

A gauge should be selected that has a dial 
marked for about double the pressure pro- 
posed to be carried. This gives a fair move- 
ment to the parts, and, as usually made, 
leaves the pointer about vertical when at the 
pressure required, which is quite convenient 
when the gauge is in a dark or shaded place. 

a 
Trial of a Galloway Boiler. 


The following data of the trial of a Gallo- 
way boiler will be of interest to our readers. 
The boiler was made at the Edge Moor Iron 


Works, Wilmington, Del. The trial was 
conducted by George H{. Sellers, general 
superintendent of the Edge Moor Works, 


and Walter Laidlaw, general superintendent 
of the Laidlaw & Dunn Company, of Cincin- 
nati, Ohio. The data below will explainitself: 


TRIAL OF ONE 7X28’ GALLOWAY BorLer AT HUNT 
STREET PUMPING STATION, CINCINNATI, OHIO 


Date of trial May Ist, 1889. 


Duration of trial hours. 10 
Height of stack ft. 150 
CONDITIONS. 

Grate surface, sq. ft. 36.25 
Water heating surface ss 960 00 
Super heating surface 199.00 
Total heating surface 1159.00 
Ratio of grate to water heat 

ing surface. Bets 1-26.48 
Steam space in cubic feet cub. ft. 211 
Water space in cubic feet id {x2 
Total steam and water space 

in cubic feet 603 

AVERAGE PRESSURES. 

Force of draught in front of 

boiler chamber .. are in 11-32 
Absolute steam pressure. Ibs 107.2 
Atmospheric pressure per ba 

FOMIBURD 5 o0dsees ; in. 10.35 
Steam pressure by gauge Ibs 92.80 

AVERAGE TEMPERATURE, 
OL GRRORIGL GIP. c6..<:5 v:0:0:0:0:0:0 deg. 64.94 
Of boiler room ee 67.57 
Of flue escaping gases : Melted lead 
Of back of boiler chamber Melted zine 
Of feed-water in tank ae 61.05 
Of feed-water entering boiler 103.70 

FUEL. 

Total amount coal consumed 

(including 250 pounds of ; 

wood 100 pounds coal). Ibs. 149 
Total refuse from coal Be 736 
Moisture in coal : we 238.06 
Total amount of dry coal. 6910.94 
Dry coal consumed per hour 691 
Total amount of combustible. | 6173.94 
Combustible consumed per 

hour ae sd 617.39 

CALORIMETER TESTS. 

Quality of steam, dry steam 

taken as unity ..... wank % 1.110816 

WATER 

Height of water over fire tube. in 7.44 
Total water pumped into 

boiler and apparently evap on 

orated Ibs. 65446 


Water actually evap. 
rected for quality of 
steam. oe ees 

Equivalent water evap. into 
dry steam from and at 212 
degrees. ‘ i 

Equivalent water evap. into 
dry steam from and at 212 


cor 
dry 


72665.74 


77105.08 


degrees per hour "710.5 
Equivalent water evap. into 

dry steam from 212 degrees 

and at 335 degrees per hour w4AOL 7 


| 74195353 827 
265028. 865 


Imparted to water in boiler... B. T 

Imparted to water in fuel B." 

Equivalent total heat derived | 
from fuel, ; : | 

In British thermal units, total. B. ' 

Equivalent total heat derived 
from 1 pound of dry coal 

Equivalent total heat derived 
from 1 pound of dry com 
bustible. can 


74460882 . 692 


ie ia 10769.936 


12055.57 


B TT 


Economic EVAPORATION 


Water actually evap. per 
pound of dry coal from act 
ual pressures and temp, 

Water actually evap. per 
pound of combustible from 
actual pressures and temp 

Equivalent water evap. per 
pound of dry coal from and 
at 212 degrees ae os 

Equivalent water evap. per 
pound of combustible from 
and at 212 degrees io 7 

Equivalent water evap. with 
one-sixth refuse at seventy 
pounds gauge — pressure 
from temp. of 100 degrees 
F. Item 44, x 0. 7249 


Ibs 


O47 
10.6 
11.15 


12.488 


9.05 
RATE OF COMBUSTION 
Dry coal actually burned per 
sq. ft. of grate per hour 
) persa. ft 
Consump. dry coal| grate 
per hour, coal as ‘ surf. 
sumed with one | bersq ft 
sixth refuse. leat 
) surf 


19.05 
20.43 


6380 
RATE OF EVAPORATION. 
Water evap. from and at 212 
degrees FF, per sq. tt. of 
water heating surface per 
hour . ‘s 8.08 
per sq. ft 
Water evap. per| grate 
hourfromtemp. | surf 
of 100 degrees } per sq. ft 
F. into steamat| water 
70 lbs. by gauge 


185.0 


6.98 
Kind of coal used. : Yough. Nut 
Damper open . 5-82 
Cleaned fires No. times each 


furnace Twice, 





AMERICAN 


“American” Water Gauge Reflector. 

Though engineers hold varying opinions as 
to the general superiority of the French Red- 
line reflecting gauge glasses over the well 
known Scotch glasses, all will agree that the 
reflecting feature of the former is a decided 
advantage. It has upon it a narrow red line, 
the width of which is greatly magnified by 
the water in the tube, so that the ap- 
pears to bea bright red liquid, and can be 


water 











RED LINE. 
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Wis., exploded a couple of weeks since, seri- 
ously injuring Mr. Foster and the engineer 
and wrecking about half the building. This 
is hard luck, as the factory was burned last 
fall and had only got fairly started to work 
after being rebuilt. 

The thing wrong with the above is the 
gist of the whole matter. There was no luck 
about it. On the part of some one it was or- 
ganized disaster. 
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LETTERS FROM PRACTICAL MEN. 


A Handy Protractor, 
Machinist; 

device is submitted, with 
may prove useful to my 
I have never seen a similar 
contrivance, and therefore publish it for the 
use of draftsmen if they may deem it worth 
the time of making one. 

The required parts for this protractor are a 
T square or straight-edge and two triangles, 
one large and one very small; 45° triangle 
will be found convenient for the graduations. 


Editor American 

The following 
the hope that it 
fellow craftsmen. 


Place the two triangles as shown in Fig. 1, 
and draw a line across both, marking this 
line zero on the larger triangle. Moving the 
triangles to the position shown in Fig. 2, 
draw a new line on the larger, to match line 
on the smaller, and mark line on larger for 
the two angles given. Continue this gradua- 
tion until all the angles for one quadrant are 
determined. 

For the other quadrant it will be found 
more convenient to turn the larger triangle 
over, and graduate on the other side. 

This protractor is dependent for its correc- 
tion on the original graduation, and on the 
care with which the edges and corners of the 


| triangles are protected. If the material of the 


easily seen at a comparatively great distance. 
On boilers located in 
cellars, or other places where the light is poor, 


which are basements, 


such as on board steamers, in mines, etc., this 
has been found a decided help to the engi- | 
neer, yet there are those who maintain that | 
the Scotch glass has other advantages which 
for this, and the de- 
vice which we illustrate herewith is intended 
to enable any kind of glass to be used which 
may be preferred, and yet secure the advan- | 


more than compensate 


tage of the red-line reflecting glass. 

It consists of a thin, concave strip of copper, 
coated all over with white enamel, and having 
a longitudinal red stripe. This strip fits to 
the back of the glass, and is held in proper 


Fig. 1 


| triangle is of such nature as to stand the gen- 


eral work of the drafting office, it ought 
equally well to stand as a protractor for 
similar work. A. STRATZ. 


Tools for Brass Works, 
Editor American Machinist : 

In your issue of May 28d H. E. W. 
opens the long neglected subject of tools for 
brass work, [lis left-handed spiral flutes for 
reamers is a good scheme, but I think his idez 


of finer teeth is wrong; we have some with 


three teeth only, cut straight, that give good 
satisfaction, and are ‘‘ backed off” to within 
a sixteenth of the cutting edge. From this 
point we give just lead enough to cut; the 











Fig. 2 











A Hanpy P 


position by two small steel clasps, which 
partly encircle the glass. The effect is just 
the same as with the French glasses, and the 
favorite glass can be used, whatever it may be. 
It is made by Pancoast & Maule, Philadel 
phia, Pa. 
te 


No Luck About It. 


We take 


worker : 


the following from 7he Wood 


The boilers in Foster’s box factory, Racine, 


ROTRACTOR, 


chips or shavings reamed out will fill in the 

We also use 
many flat reamers, just a flat piece of steel 4 
inch thick, and hold it in a slotted holder in 
the back head of a fox lathe ; these, however, 


grooves and prevent chatter. 


are used mostly for roughing out, though by 
the use of ‘‘splines,” ¢. e., hard wood strips, 
to lay on the reamer and fill the hole, they 
will ream very nicely. 
Did H. E. W. ever 
left-handed thread 
length of the flutes? You 


see a reamer with a 
cut the whole 


would hardly 


square 





think they would make a smooth hole; but 
they do, as the pitch of the thread cuts out 
any mark that the teeth might leave. His 
remarks on dies are hardly clear; of course 
they should only bear enough to steady them; 
but how much is that? ‘* Well cleared,” as 
considered for *‘ iron” dies, will not work well 
on common brass, but will ‘‘ tear” the thread ; 
has not bearing enough. On the tougher 
brass it might work, but on the common 
cast metal our experience has been that it 
should bear well from two-thirds to three- 
quarters of the circumference, and even a 
little squeal doesn’t injure it any ; better that 
than strip the thread. 

I would like to ask H. E. W. if he has 
ever used flat taps for turret work; if so 
with what result ? 

We have a new scheme in dies, which we 
think about right, and will illustrate it be- 
fore long, but hope others will keep up the 
‘* brass” talk, as it is a neglected brand. 

Phila., Pa. FRED H. CoLvIn. 


West’s Testing Machine for Cast Metals. 


The machine illustrated on page 7 is one 
that has been perfected by the well-known 
writer on foundry matters, Thomas D. West. 
It is manufactured by the Thos. D. West 
Foundry Company, Cleveland, Ohio. It 
possesses many original features calculated 
to adapt it to the use of founders and manu- 
facturers of machinery. Attention will first 
be called to the arrangement shown at A, de- 
signed for ascertaining the contraction of 
the metal. This gauge is made on an incline 
of a half inch in five inches, and is graduated 
so as to be readily read in hundredths of an 
inch, and slides in planed bearings so as to 
insure accurate work, B shows the test bars 
resting in place for measurement. These 
bars are cast round instead of square, and of 
an area equal to one square inch. The rea- 
son for casting them round is to insure uni- 
formity in cooling, most favorable to over- 
come any chilling that might take place in 
the corners were square bars used. The pat- 
terns for these round test bars are turned out 
of wrought-iron to a standard gauge, and 
have depressions on the ends for convenience 
in testing. In moulding the test bars, special 
attention is called to the original design of 
flask and methods adopted for moulding, and 
to the necessity .for accurate work. In the 
ends of the flask, which is all iron, are 
flanges which form the ends of the mould. 
The distance between these flanges is made 
to correspond with the points R and S when 
the gauge A is at 0, Fig. 1. By this plan it 
will be readily seen that the length of the 
mould cannot be varied by any rapping of the 
pattern which the moulder might do; so, as 
far as the moulds are concerned, reliance can 
be placed in their always being exactly the 
same length. The flask is of a handy design, 
and made so as to permit the casting of two 
tensile and two transverse bars at one pour- 
ing. To save joint making, a ‘‘ hard match” 
mould-board made with the flask, 
and which serves as well asa receptacle for 
holding the patterns and preventing their 
getting lost. Should parties desire the flask 
and attachments, independent of the testing 
machine, they will be furnished with the 
device for measuring the contraction attached 
to the flask. 

When testing for transverse strength the 
test bar is placed in the stocks D, D, and the 
load applied by means of the wheel # and 
lever #’, and weighed by the scale beam J//. 

Two forms of machines are constructed— 


is to go 


one is as shown ip the cut, and the other is 
made having only a single weighing beam KA, 
the beam being longer, thereby saving the 
use of so many weights. 

The machine is constructed so that, when 
desired, the scale beam can_ be readily lifted 
from the machine and used for outside 
weighing, by suspending it on a hook made 
for that purpose, 


be 


This, for works that have 
no wagon scales, or that may desire to weigh 
loads a distance from any scale, might often 
be In removing the weighing 
beam from the machine, all that is required 
to be detached is the pin at 7’, and when re- 
placed on the bearings W, and the pin 7’ in- 
serted, all is again ready for testing purposes, 


desirable, 
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For measuring the deflection or elongation 
of metal, the gauge seen at M, and worked 
upon the same principle as that described 
and seen at A, is used. 

For testing the tensile strength of cast 
metal, the test bars, when for cast-iron, are 
made round, and of a diameter to give an 
area of one-half of a square 
inch. For steel or similar 
strong metals that can be cast 
in moulds, the test bars are 
made round, and of a dia- 
meter to give an area of one- 
quarter of a square inch. 

The tensile test bars are cast 
of such a form that, when 
held by round 2" pins inserted 
in holes at their ends, and set 
in the stirrup JN, and a casting 
made so as to slide into jaws 
at P, there is absolute freedom 
in permitting the test bar to 
adjust itself centrally, insur- 
ing a uniform pull over its en- 
tire breaking section. 

In order to know if the test 
bars are ‘‘strained” in the 
casting of them, and allow 
for same in ascertaining their 
strength, gauges seen at V are 
so arranged that, by measur- 
ing with the sliding scale A, 
the one five-hundredths of an 
inch difference in the diam- 
eters can be detected. The 
largest step or gauge is used 
for the transverse test bar, 
the middle gauge for the cast- 
iron tensile test bar, and the smallest gauge 
for the steel or strong metal test bars. By 
means of these gauges the expense of turning 
up test bars to insure absolute diameter can, 
for most practical purposes, be dispensed with. 

To insure the weighing beam working 
level and accurate while testing material, the 


arm X is pivoted so as to raise the end at 7 


the same height the end at W may raise. The 
construction of the machine and weighing 
beam or scales is such as to admit of easy and 
safe transportation. 

Regarding the importance of testing cast 
metals, Mr. West 
writes as follows: 

It should be en- 


| more or less internal strains existing within 
them, and were it not for the elasticity of the 
|iron, permitting in a degree a stretching of 
the metal, most all would crack or fly in 
pieces, as many castings do when subjected to 
/a blow, or to the strains incident to the opera- 
‘tion of machinery. The following may serve 





ind 


HA 


DuPLEX SHINGLE 


{to show what an important factor contrac- 
| tion is: 

Take for example a pattern 14 feet long, 
4’x9", and cast alongside of it at the same 
time and of the same tron a piece 14 feet 
long, 2x4, and when the castings are cold 
the light one will be found to have contracted 
about as much again as the heavy one. This, 
which isa fact and can be proven by any- 
one that may wish to test it, ought to be suf- 
ficient to awaken thought to a factor which, 
in the writer’s estimation, is as important to 
the life and durability of a machine as is the 
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12 feet long, it is not an uncommon occur- 
rence to find from 4" to ” difference in the 
length of the casting, as is often seen in col- 
umns. To keep down the contraction to a 
minimum is certainly desirable, and in the 
near future, I feel safe in saying, will be 
more valued than it is at the present day. 





PLANER. 
It was Unintentional. 


Our esteemed English contemporary, Me- 
Progress, the AMERICAN 
Macuinist in its April 380 issue with due 
credit, which is common courtesy, and ap- 
preciated accordingly. But 
sue it publishes an article on ‘‘ The Modern 
Steam Plant and its Management,” written 
expressly for us by Peter H. Bullock, and 
fails to give any credit whatsoever. Of 
course this is unintentional on the part of 
our contemporary. 


chanical quotes 


in the same is 
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feeds the shingle through the machine, the 
other is returning. The operator needs only 
to drop the shingles into the hopper, and 
they are caught by the steel dog on the table 
and carried through. The are 12 
inches wide, and shingles up to 12 inches in 


tables 


width and from 18 to 30 inches long can be 


planed. The makers are E. 
& B. Holmes, Buffalo, N. Y. 
a 

We have, through the 


courtesy of one of the students, 
an account of the new build 
ing to be erected by the Massa 
chusetts Institute of Technol 
ogy. The building will be 


50x148 feet, five stories and 


basement. Itisto be of brick, 
with stone trimmings. It is 
expected the cost will be 


%70,000. The basement, and 
the first two floors above, will 
be used principally by the de- 
partment of mechanical en- 
gineering. Cotton machinery, 
and various kinds of testing 
machines, are to be put in. 
Above this will come the de- 
partment of civil engineering. 
It is expected that the build 
ing will be completed by early 
winter. 
BB 

In the early part of the pres 
ent year the very first loco 
motive which had been built 
in the Colony of Natal passed 
successfully through its. trial 
at Durban. This locomotive was built in 
the workshops of the Natal Government, — It 
is a bogey engine, with four coupled wheels, 
and weighs 35 tons. This is intended as the 
first of numerous similar productions in view 
of the extraordinary development anticipated 
in the iron roadways of southern Africa,— The 
Mechanical World, 


~=_>- 
Reference is made in the latest British con 
sular report on the agriculture of southern 
Russia to the increased import of agricul 
English manufacturers 
enjoy a monopoly of 

the sale of portable 
steam engines and 
threshing 
besides 


machinery. 


tural 


steam 
machines, 











men and machine 
builders, to note the 
present interest that 
is being manifested 
by many in ascer- 
taining the strength 
and results obtained 
from mixtures of 
metals, It is com- 
paratively a new de- 
parture of investiga- 
tion for most of 
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doing a good busi 
The 
Americans do far the 


ness in plows, 


greatest business in 








those at work test- 
ing, and one that is 














reapers and mowers, 


those of English 
make not forming 


as much as 20 per 
of the total 
number imported, 


cent, 























sure to inaugurate 
many radical 
changes from the 
present practice. 
There are many 
things about metals 
that we do not know 
or understand, and 
few of us realize 
what a field there is 
before us for inves- 
tigation, and _ the 
benefits to be de- fi] 
rived therefrom. 
One thing, which 
to the writer appears 














as valuable to un- 
derstand and have 
record of, as the 


SE 





Fig. 1 
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The Tech, pub 
lished by the = stu- 








dents of the Massa 
chusetts Institute of 
Technology, comes 
to us for May with 
the 
that a new departure 


announcement 


has been made in its 
The 
manage 
cumber- 


management. 
previous 
ment Was 
some—so unwieldy 


in its magnitude 
that it 
move in reasonable 


We shall look 


for improvement in 


could not 


time. 


our bright contem 
porary. 
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tensile or transverse 
strength of cast-iron, 
but which is ignored 


at the present day, is that of contraction, 


commonly called shrinkage. 


What does it avail in the construction 


cast-iron machinery desired to have strength, | may be made, and to-morrow the same piece 
should the 
in contraction ? 


iron be fair and strong 


pS? 





of 


Nearly all castings have | mixture of the iron, 


West’s TESTING MACHINE. 


strength of the iron of which it 


| Again, some irons contract a great deal 


more than others. 


yet high | cast again with no intended change in the 
Should the mould be 





is made. 


To day a long casting 


Duplex Shingle Planer. 
With this we give an illustration of a new 


machine called a duplex shingle planer, 


The machine has two tables which pass under 
the knives alternately, so that while one table 


Now it is gravely 
argued that smoke 
from soft coal, about 
which a good deal of complaint is made, is 
extremely healthful, preventing 
or at least moderating their effects. 


epidemics, 

This will 
no doubt have a comforting effect on those 
who have foolishly imagined they have suf 


fered from the smoke nuisance, 
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The Value of Special Knowledge. 


A few days ago there was published in 
some of the daily papers a dispatch from 
Washington, announcing that there would be 
held at the post-offices in Detroit, Chicago, 
Boston and New York, an examination for 
the position of computer in the Nautical 
Almanac Office. Applicants were to ‘‘ have 
a knowledge of the theory and use of loga 
rithms, plane and spherical trigonometry, 
analytical geometry, differential and integral 
calculus and plane and spherical astronomy,” 
and for all this the successful candidate is to 
receive the munificent salary of $1,000 per 
annum. The knowledge of mathematics 
specified above really implies, of course, a 
good deal of knowledge in other branches of 
learning, the ability to pass such an exami- 
nation being possessed by very few who 
have not taken a regular college course. 
Indeed, it is probable that a large majority of 
those who have graduated from college would 
fail to pass such an examination. The com- 
putation of the tables printed in the Nautical 
Almanac, is a work of great importance, and 
that the U. S. Government should pay to 
the men who do it, the sum of $1,000 per 
annum, while more than twice that amount 
is paid for the services of men who occupy 
mere clerkships in the departments to which 
they have been appointed solely as a reward 
for party services, is a disgrace. It also 
shows the comparatively small practical value 
(measured in dollars and cents) of mere gene- 
ral education without the ability to apply it 
to some specific purpose in connection with 
other knowledge of a specific character not 
to be obtained in colleges. A good knowl- 
edge of mathematics is a valuable aquisition, 
of course, but it can seldom be of much use 
in making a living for its possessor unless he 
also possesses other knowledge to which his 
mathematical training is tributary. 

Such an instance as this ought also to fur- 
nish food for thought by those who seem to 
think that all that is needed to relieve society 
of the burdens which oppress it, and the 


dangers which threaten it, is to make every- 


body educated, blinding their eyes to the 
fact that it is only in proportion as men lift 


themselves above others that they are suc 
cessful. It is evident that if every common 
laborer possessed the knowledge to enable 
him to make computations for the Nautical 
Almanac, the wages paid for making such 
calculations would fall to the standard of the 
common laborers. 
Se = 


Young Hollander’s Plan. 


We admire the spirit shown by a young 
Hollander, the son of a wealthy manufactur- 
er employing hundreds of workmen in the 
machinery and in the manu- 
facture of cotton goods. The young man, 
who is intelligent and well educated, devel- 
oped a taste for wood-working, and, desiring 
to set up asa manufacturer of sash, doors, 
with his father’s consent, 
came to this country, and, omitting all men- 
fact that his situa- 


construction of 


blinds, ete., he, 
tion of or reference to the 
tion differed in any way from that of others 
about him, worked in the this 
country for three years, depending entirely 
upon himself, and taking the world as he 
found it. While he worked he kept his eyes 
open, made himself thoroughly familiar with 
every detail of the finally, after 
tearning all he wanted to know, abandoning 
his incognito, and traveling about the coun- 
try, adding the benefits of an extensive ob- 
servation to the knowledge gained by experi 


factories of 


business; 


ence, 

This young man was so situated as to make 
it easy for him to avoid doing actual work, 
the wearing of overalls, soiling of hands, and 
disagreeable incident to the 
earning of a living, which usually have to be 
borne by young men who do not happen to 
be the sons of wealthy manufacturers; but 
he chose to do these things as the best possi- 


other things 


ble preparation for the business he proposes 
to follow, and we think his choice was a 
wise and sensible one, doing credit both to 
him and to his father. 

Technical schools are plenty 
this 


on 
in Europe; 


young man might have gone to one of 
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them and ‘‘ learned the use of tools’; but he 
knew, and his father knew, that there were 
many things which it would be of advantage 
for him to know as a manufacturer, which 
no school could possibly teach, and which 
can only be learned in an actual shop, in 
which men are working for a living, making 
goods to compete with others in the market 
for price and quality. We predict that the 
young man who has shown such good judg- 
ment, and so much “grit” in this matter, 
will be successful as a manufacturer, and, 
moreover, that he will be a better man to 
work for than he would have been without 
this experience. For we think it may be 
stated asa general rule, to which there are 
few exceptions, that those employers who 
have the best practical knowledge of the 
trades which their workmen follow have the 
best success in getting along, and avoiding 
friction with their employes. It is easier for 
workmen and employers to understand each 
other; each knows that the other understands 
just what he is talking about when any ques- 
tion arises in regard to the work, and a great 

deal of misunderstanding, distrust and fric- 
tion is avoided, which often cannot be avoid- 
ed where the employer, ignorant of the prac. 
tical details of his business, thinks, as he is 
apt to, that everything going on about the 
shop, not fully explained to and understood 
by him, is useless; probably is a scheme to 
‘“beat ” him; and that the workman or fore- 
man is perverse, stubborn and unreasonable 
if he refuses to explain, and ignorant or dis- 
honest if he attempts an explanation and 
fails—as he usually does. 

Finally, to return to our young Hollander 
—he bas learned, among other things, the 
value of American machinery, and before re- 
turning home will purchase a full outfit of it 
for his factory. 

We think the plan pursued by him is: 
commendable one in every respect: first, in 
deciding to familiarize himself with the prac- 
tical details of the business he proposed to 
follow in the only way in which he could do 
so thoroughly; and, second, in not contining 
himself to his own country, but choosing 
that country where the best methods are em- 
ployed and the best machinery used in the 
line of manufacture to be followed. 


—_——_~*@ae—_—— 


Profit-sharing in Manufacture. 

It is evident that many manufacturers in 
this country are becoming impressed with 
the policy of profit-sharing as applied to their 
workmen. It is tooearly yet to hazard an 
opinion as to the outcome of such a course, 
when quite generally put in practice, but it 
seems to be worth a fair trial. 

As we understand profit-sharing, there is 
nothing but pure businessinit. It in no 
sense a matter of benevolence, any further 
than benevolence gets mixed up in the ordi- 
nary affairs of life. And it is in this fact that 
profit-sharing has a chance for success. 

When some large manufacturing establish- 
ment determines to put in force profit-sharing, 
it is with the idea that at least equal money 
will be made by the firm, that the workmen 
will be more contented, and that the business 
is likely to goon more smoothly. And this 
is exactly as it should be. This is not saying 


is 


that those who put the plan in practice 
would not like to see those who work for 
them make more money. Most _ people 


would like to see their butcher and grocer 
make money if they were buying their meat 
and groceries at fair prices. 

When profit-sharing is put in practice the 
employer expects his workmen will be inter- 
ested to the extent of increasing the profits 
of the business. This he hasa right to expect. 
It is a poor man who cannot do better than he 
is now doing, and there is nothing so likely 
to induce him to do so as the prospect of get- 
ting more money for his work, 

On the other hand, the workman expects 
that there will be profits to divide, and that 
is what influences him to try increase 
them. It is, or should be, a fair bargain on 
both sides, and should be honestly tried, if 
tried at all. 

Profit-sharing to a limited extent 
That is, there has been for years, in 


to 


is old, 
a good 





many establishments, one or more men who 
are considered especially valuable in the 
business, and who, in addition to a salary, 
receive a percentage of the profits. It appears 
to have worked well in such instances. But 
when it comes to applying it to all the men 
employed in a large manufacturing establish- 
ment there are difficulties in the way, no 
doubt. What these difficulties are, and their 
magnitude, can only be determined by trial. 
If all parties enter into the plan with honest 
intentions to make it succeed, a good many 
difficulties may be overcome without serious 
trouble ; if it is not entered upon in this 
spirit, or if the attempt is made to cover 
other things than appear on the face, it will 
stand little chance of success. 

In many instances the relations between 
employer and workmen in this country are 
not such as they should be for the best inter- 
ests of both. If profit-sharing, while inter- 
fering with the rights of none, helps to 
smooth the way, employer and workmen 
should alike look upon it with satisfaction. 


———— +e ———_ 
The Wonders of Natural Gas. 


And now we are informed by a special 
dispatch from Muncie, Ind., that bars of pig 
iron, after being subjected to the ‘‘ peculiar 
dry and intense heat of the natural gas” 
found there, are, by the mere fact of being 
thus heated, converted into hard steel; and 
that nails made from this steel have been 
tested by experts and pronounced equal to 
the best steel nails. We are informed that 
this discovery ‘‘ promises to revolutionize the 
manufacture of steel nails.” Well, something 
is wrong with the day which does not bring 
forth at least one new scheme which ‘ prom- 
ises” te revolutionize something; but it 
seems as though this natural gas steel nail 
making story promises chiefly, or at least it 
is hoped that it promises to revolutionize 
some money into the pockets of certain in- 
dividuals, most of whom live in the vicinity 
of New York, and who have organized them- 
selves into a company, and acquired posses- 
sion of a large share of the land about Mun- 
cie, which they hope to sell at stiff prices, by 
inducing manufacturers to come there and 
make use of this truly wonderful natural 
We notice from our exchanges that 
they are doing a good deal of advertising — 
some of it probably paid for, and some of it 
free; this ‘‘ special” about steel nails being 
probably of the latter variety. 

=>: 
Literary Notes. 


— 
gas, 


The June number of Seribner’s Magazine 
begins the publication of a series of eleetric- 
al articles by eminent writers on the subject. 
The first article is introductory in its char- 
acter, and will be followed by others show- 
ing the practical adaptation of electricity. 
These articles will be illustrated in the high- 
est style of the art, and will undoubtedly be 
of a very interesting character. 


PIONS ano 
ue. ES isIERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 














(234) M., Cleveland, O., writes: Please 
give me a rule for finding mathematically the length 
of achord for a circular arc, when the length and 
radius of the are is given. A.—See answer to Ques 
tion 188, in our issue of April 25, 1889. 

(235) W. S., Pittsburgh, Pa., writes: 
Kindly let me know how to find the general pro- 
portions of alink fora locomotive valve motion, 
A.—See articles on ** Modern Locomotive Construc- 
tion’ in our issues of February 12 and 26, 1887. 

(236) F. A. P., Torrington, Conn., asks: 
Which is the best material for making ordinary 
horseshoe magnets? I claim soft ironis the best, 
while my friend claims hardened steel is the best; 
Who is right? A.—Your friend is right. Magnets 
of that kind are made of a special brand of steel, 
made and used for the purpose. Hard steel does 
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not become magnetized as readily as softer ma- 
terial, but the magnetism is more permanent. 


(237) W. S., Philadelphia, Pa., asks: 
Please give rules for calculating the horse-power 
of a boiler; also, rules for solving safety valve 
problems. .A.—For rating the horse-power of a 
boiler, see answer to Question 189, in our issue of 
April 25, 1889; also answer to Question 276, June 2, 
1888. For problems relating to the safety valve see 
AMERICAN MAcHINIsT, Dec. 6, 1884, page 2. 


(238) J. C., Cleveland, Ohio, asks: Please 
give rule for finding the area of a segment of a cir- 
cle. A.—Cases may occur in which we can readily 
find the area of a sector which has the same arc as 
the segment, and then subtract from it the area of 
a triangle whose sides are the chord and the radii 
drawn to the extremities of the chord, and thus ob- 
tain the area of the segment. But in general, if we 
know only the radius of the circle, and the angle 
formed by the radii, we cannot find the area of the 
triangle without the aid of trigonometry. The fol- 
lowing rule, which will give only approximate re- 
sults, will answer for many practical purposes; it is 
comparatively a simple one, and does not require a 
knowledge of trigonometry. To find the area of a 
segment of a circle, the chord of the are and the 
height being known, add together one-fourth of 
the square of the chord, and two-fifths of the square 
of the height, and multiply the square root of the 
sum by four-thirds of the height. Example: The 
chord is 15 inches, and the height is 2 inches, 
find the area of the segment. One-fourth of the 
square of the chord is 4 x 15 x 15 = 56.25. Two- 


» 
fifths of the square of the height is. Ca x2 = 160: 


and the sum of 56.25 +- 1.60 = 57.85. The square root 
of this sum is [57.85 = 7.60. Multiplying this sum 


by four-thirds of the height, we have ; 
= 20.26 square inches, which is the area of the seg- 
ment. The foregoing rule gives the area of the 
segment greater than it ought to be, but the error is 
very small, provided the angle of the correspond- 
ing sector be small; when this angle is 60 degrees, 
the error is less than 1-20,000 part of the area. and 
when this angle is 90 degrees, the error is less than 
1-4,000 part of the area. If the angle of the corre- 
sponding sector be so large that the rule is not suf- 
ficiently accurate, the segment may be divided into 
a triangle and two smaller segments; and then the 
area of the triangle calculated by an exact rule, 
and the area of the smaller segments calculated by 
the foregoing rule; the sum of the area of the tri- 
angle, and the area of the smaller segments will be 
the area required. 


(239) J. W., Newark, N. J., asks: Are the 
enclosed computations for finding the heating and 
grate surface and horse-power of a two-flue hori- 
zontal boiler correct? The boiler is 48 inches diam- 
eter, 25 feet long; two flues, 16 inches diameter. A. 
—They are not correct. In estimating the heating 
surface, it is customary to include two-thirds of the 
outer surface of the shell, the whole outer surface 
of the flues, and two-thirds of the back head, minus 
the openings cut out for the flues. The area of the 
back head found in this way is not exactly correct for 
a boiler having two-thirds of its circumferential area 
exposed to heat, but will be near enough for the 
purpose of estimating the heating surface. We shall 
assume that the boiler is 48 inches outside diameter, 
and that the flue is 16 inches inside diameter. The 
circumference of a boiler 48 inches or 4 feet diam- 
eter is equal to 43.1416 = 12.5664 feet. Two-thirds 
of this circumference is % < 12.5664 = 8.3776 feet. 
Multiplying the latter product by the length of the 
boiler, we have 8.3776 25 = 209.44 square feet; 
assuming that the thickness of the flue is 4 inch, 
then its outer diameter will be 164% inches; and its 
outer circumference will be 16.5 « 3.1416 = 51.8364 
51.8364 

1 


ov 


7.60 


inches, or = 4,819 square feet. Multiplying 


the circumference by the length, we have 4.319 
25 = 107.97 + square feet for each flue; and 107.97 
< 2 = 215.94 square feet for both flues. Assuming 
the thickness of the shell to be % inch, then the di- 
ameter of the head will be 47 inches, and its area 
will be 47 « 47 X .7854 = 1734.94 4- square inches; and 
two-thirds of this area is equal to 1734.94 x 3% - 
1156.62 square inches. The openings cut in the head 
will be 164 inches diameter, and the area of each 
will be 165 16.5 < .7854 = 213.82 square inches, 
and the area of both openings will be 213.82 x 2 = 
427.64 square inches. Subtracting the latter area 
from that of the head, we have 1156.62 — 427.64 = 
728.98 
144 

Now adding together the area of the shell, flues 
and head, we have 209.44 + 215.94 + 5.06 = 430.44 
square feet for the total heating surface. It may 
be here stated that, in finding the heating surface, 
many boiler makers take the inner surface of the 
flue instead of the outer surface as we have done. 
The grate area will depend on the kind of fuel 
which is to be used; sometimes one square foot of 
grate area is allowed for every 20 square feet of 
heating surface, and sometimes the ratio is as 1 to 
30; and in some cases the grate area is determined 
by the quantity of fuel to be burnt per square foot; 
the latter method is the best. Assuming that the 
ratio of the grate area to the heating surface is to 
be as one to 30, then we will require s 

square feet of grate. As for horse-power, we di- 
vide the total heating surface by the number of 
square feet of heating surface allowed for each 
horse-power. Some manufacturers allow 15 square 
feet of heating surfaces, others 12 square feet, and 
sometimes even less per horse-power, Adopting 15 


728.98 square inches, or = 5.06 square feet. 


14 34-4 


square teet of heating surface per horse-power, we 


430.44 ‘ 
have - _ 28.69 horse-power. 2. I am running 
0 


a 20 X 48 Corliss engine. How can I find the weight 
of the engine? A.—Either calculate the weight of 
each piece, or write to the makers. 


(240) E. M. B., Pittsburgh, Pa., writes: 
With a vertical cylinder, whose bore is 40 inches di- 
ameter, fitted witha piston weighing 17 tons, with 
a steam pressure of 100 pounds per square inch dur- 
ing the entire stroke, what would be the weight or 
force of a blow struck when the piston has traveled 
9 feet? Please give formula. A.—It will be a diffi- 
cult matter to determine exactly the force of the 
blow under the given conditions. But we can form 
a very fair estimate of the force capable of doing 
work, by finding the stored-up energy in the piston 
at the moment it has traveled through 9 feet; this 
we will endeavor to make as plain as possible. Our 
first step will be to find the mass of the descending 
body, which is the piston in the case before us. The 
mass is found by dividing the weight of the body by 
the acceleration in feet per second, due to gravity; 
this acceleration is generally denoted by the letter q, 
and for practical purposes its value may be taken 
at 32.2 feet per second. The weight of the piston is 
17 tons, or 17 2,000 = 34,000 pounds. Putting w 
for the weight in pounds, and m for the mass, we 
have 

w _. 34.000 — 1055.9, say 1056. 

g 82.2 
Our next step will be to find the acceleration in 
feet per second of the piston due to the accelerat 
ing force. The accelerating force is made up of 
the effective steam pressure, and that due to gravi- 
ty. Allowing a pressure of 10 pounds per square 
inch of piston to overcome friction, we have an ef- 
fective steam pressure of 100 — 10 = 90 pounds per 
square inch of piston. The area of a piston 40 inches 
diameter is 1256.6 square inches, hence the total 
pressure on the piston is 1256.6 x 90 113,094 
pounds. The force due to gravity is equal to 
the weight of the piston; therefore we have a total 
accelerating force of 113,094 + 34,000 147,094 
‘pounds. Putting f for this accelerating force, a for 
the acceleration, and m for the mass as before, we 


m 


have f = m a, consequently @ Putting in 
place of f# and m their proper values, we have @ 
147,004 
1,056 
now find the velocity in feet per second at the time 


the piston has descended 9 feet. 


= 139.2 +, say 139 feet per second. We must 


For this we have 


the formula v ‘2a8, where 8 is the distance 
through which the piston has descended; in the case 
before us 8 = 9 feet, and vis the velocity in feet per 
second. Hence we have 

0 = 4/2 X 189 X 9= 4/2502 
We are now ina position to determine the stored 
up energy in the piston at the time it has descended 


50 feet per second, 


a P mvt 
9 feet. This is determined by the formula ~ | ~ the 


the same values before. 
letters by their values, we have 


letters denoting 
Replacing the 


as 


2 
which is the total energy stored up in the piston; 
that is to say, the piston is capable of performing 
an amount of work equal to 66 foot tons. The work 
is the product of / «, where / is the force or resist- 
ance overcome, and ¢ is the distance through which 
it is overcome. The product s is numerically equal 

mv m ve 
to 2 _ 
that the amount of work required for bringing the 
piston to rest must be equal to 66 foot tons. Hence, 
if, for instance, the piston is brought to rest through 
a distance of 2 feet, then the average force exerted 


132,000 foot pounds, or 66 foot tons, 


2 
hence we have / s = This shows us 


66 
will be 5 


= 88 tons; and if the piston is brought 
to rest through a distance of 1 foot, then the aver- 
age force exerted will be 66 tons; and lastly, if the 
piston is brought to rest through distance of 4 foot, 
66 


then the average force exerted will be 132 


tons. 
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Transient Advertisements 50 cents a line jor each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue 




















Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
$100 Reward, page 14. 
$100 Reward, page 14. 
$100 Reward, page 14. 
Shafting Straighteners. 
Steel Name Stamps, etc. 
20’ Upright. Drills. J. E 
28’ Upright Drills. J. E. 


J. H. Wells, Tampa, Fla. 
J. B. Roney, Lynn, Mass. 
Snyder, Worcester, Mass. 
Snyder, Worcester, Mass. 

25’ Upright Drills. J. E. Snyder, Worcester, Mass. 

28” Upright Drills. J. E. Snyder, Worcester, Mass. 

**Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

“The Bulldozer,’ anew departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, I/, 








Man’f’rs of Sash Weights, write to Humphrey & 
Good, Bellefontaine, 0., for valuable information. 

S. W. Card & Co., Mansfield, Mass., carry a full 
line of Stay Bolt and Patch Bolt Taps. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 

Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Best silk wiping towels for machinery in the 
market. 8S. A. Smith, 23S. Canal st., Chicago, Il. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Bovle, 521 Monroe st., Chicago, Ill. 

Iron Planers from 16’ to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See May 9, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

The best Emery Wheel made is the * Norwich.” 


_by 


For particulars send to Montgomery & Co., 105 
Fulton st., New York. 
For the latest improved Diamond Prospecting 


Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Il. 

Most sensitive and durable Damper Regulator 
made ; works within one pound ; send for circular. 
T. Kieley. 11 W. 13th st., New York. 

The hook on steam engines is being supplanted by 
the Dill disconnecting device, made by the T. C 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast 
ings in large quantities can make money by corre 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2.00. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 

Patterson, Jordan & Gottfried, 146-150 Centre st., 
N. Y. Metals, Machinery, Hardware, Tools and 
Supplies for Machinists, Mills, Engineers, Brass 
Goods Mfrs., Factories, etc. An extensive assort 
ment of Bolts, Screws, Wire, Taps, Drills, etce., 
carried in stock. 

Patent or shop rights for sale, for perforating 
iron or steel plates for steam boilers, bridge work, 
iron or steel ship work, marine boiler heads, equal 
to drilled work and fifteen times quicker. Samples 
can be seen and circulars obtained from R. E. 
Dietz, 60 Laight St., New York. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘* Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST Pup’a Co., 96 Fulton st., New York. 

‘Practical Drawing.”” By J. G. A. Meyer. The 
above series of articlessnow running in the AMERICAN 
MAcHINIST, should be closely followed by every stu 
dent. They commenced with October 23, 1886 issue, 
and up to and including May 23, 1889 issue, 77 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
IST PUBLISHING Co., 96 Fulton st., New York. 

**Modern Locomotive Construction.”’ ByJ. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 188 issue, 92 articles 
have thus far appeared up to and including the 
May 30, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. 8S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 

















An iron foundry will be built at Americus, Ga., 
by Hegerman & Bayard. 

The Middle Georgia Manufacturing Company will 
build a cotton-seed oil mill at Griffin, Ga. 

Something like a half dozen companies have been 
organized to furnish natural gas to Brandenburg, 
Ky. 

Redwitz & Genert propose to establish works at 
Anniston, Ala., for the manufacture of their cotton 
seed oil mill. 

It is reported that the Ilinois Central Railroad 
will establish a machine shop and roundhouse at 
Durant, Miss. 

John Van Landingham is at the head of a stock 
company being organized to manufacture shoes at 
Charlotte, N.C. 

Astock company, with which L. A. Green is con- 
nected, is being organized, to build a cotton factory 
at Williston, 8. C. 

The Sharon Steel Casting Company, of Sharon, 
Pa., is increasing the capacity of its works for pro 
ducing open-hearth steel castings. 

Henry R. Worthington, New York, has opened a 
branch office for the sale of pumps and hydraulic 
machinery at 838 Sibley street, St. Paul, Minn. 

Singer, Nimick & Co., of Pittsburgh, Pa., are put- 
ting in a Boulton apparatus for making solid steel 
ingots, manufactured by the Solid Ingot Company, 
of Newark, N. J. 

The Jackson & Grand 
Railroad have granted right of way 
through Algiers, La., on condition that they build 


New Orleans, 
Co. 


Fort 
been 


Isle 





their shops there. 





The citizens of Marlyn, Ind., have voted to do 
nate $40,000 to the Toledo, St. Louis & Kansas 
City Railway, as an inducement for the road to lo- 
cate its shops there. 


A. W. Steinbacker and George Komp have incor 
porated the Steinbacker-Komp Machine ¢ at 
Louisville, Ky., for the manufacture of machinery. 
The capital stock is $6,000. 


The Macklin Adjustable Car Seat Company has 
been incorporated at Chicago. The company will 
manufacture car seats and other railroad appliances. 
The incorporators are A. B. Macklin, G. A. Yuille 
and D. L. Lowd. 


Farrar & Higgins have organized a stock com- 
pany, capital $50,000, to convert their planing and 
saw mill at Anniston, Ala., into a furniture and 
novelty manufacturing company. An addition will 
be made to the present buildings. 


The Standard Manufacturing Company, Moore’s 
Hill, Ind., inform us that they have increased their 
capacity for manufacture to three times the origin 
al, and that, with special tools, they will be able to 
fill orders more promptly in the future. 


The Iron Bay Manufacturing Co. will remove 
their entire plant from Marquette, Mich., to Duluth, 
Minn. The firm employs 200 men, and is a large 
manufacturer of engines, mining machinery, hoist- 
ing engines and the like, as well as of 
foundry casting and of boilers of all styles. 


general 


The Chattanooga (Tenn.) Plow Co. is building an 
addition to its grinding department, and one to its 
foundry. The increase in business has demanded 
increased facilities, until the original 20x50 building 
has spread over two acres of ground. The 
are running day and night on orders. 


works 


The Valley Iron Works, of Williamsport, Pa., want 
to remove their works to a southern point and or 
ganize a $200,000 stock company for the manufacture 
of engines, boilers and wood-working machinery, 
they to take $159,000 of the stock, and the rest to 
be subscribed by the citizens of the point where lo 
cated. 


Moses Frank and others have applied for a 
charter for the Mutual Bag Co., of Atlanta, with 
a capital stock of $500,000. The business of the com 
pany will be the manufacture and sale of paper, 
cotton, burlap, and pine fiber bags, cotton and pine 
fiber cloth, twines, and the various branches per- 
taining to such business. 


The Rockford Bit Company is preparing to ex- 
pend $15,000 this summer in building additions to 
the already extensive works at Kokomo, Ind. The 
present capacity is entirely unequal to the market 
demand for the tools of this brand, and arrange 
ments will be made to increase the output of last 
year by quite two-thirds, 

It is reported that an Eastern syndicate are ne 
gotiating with the view to ¢he erection of an iron 
furnace and works at Ala., costing 
$500,000, the blast furnace to have a capacity of 125 
tons, and the steel plant a daily output of fifty tons. 


stecl Leeds, 


The condition is the donation of 100 acres of land 
for a site and operatives’ village. 
G. H. Toadvine and Randolph Humphreys, of 


Salisbury, Md., and Thomas W. Smith, of Washing 
ton, D. C., have chartered the G. H. Toadvine Lum 


ber Co. They have purchased timber lands in 
North Carolina, and are building a saw mill at 


Elizabeth City, N. C., and will build a planing mill. 
The plant at Salisbury will be moved to Elizabeth 
City. 

One of the growing industries of San Diego coun 
ty, Cal., is the manufacture of asbestos goods. At 
Pacific Beach are located works that cost several 
thousand where cement and roof and 
house paints are made. More machinery is being 
put in to facilitate the manufacture of these, and 
a kiln will at be erected for the making of 
asbestos brick. 


dollars, 


once 


The editor of the Whatcom (W. T.) Reveille says 
he has received two letters from eastern men who 
desire to establish a sash and door factory there, 
but that it is impossible to secure a site within the 
city limits without buying the imaginary title of 
some jumper who has plastered the tide flats over 
with a forest of piles, in the hope of getting some- 
thing for nothing from Uncle Sam the 
State. 


or new 

We have it on authority that the Worcester Steel 
Works, of Worcester, Mass., will not remove their 
extensive plant from Worcester to Newport, R. T., 
as has been rumored. The result of this company’s 
coal mining in Portsmouth, R. I., 
most sanguine expectations. 


is exceeding their 
The coal is perhaps 
the best ever used for smelting purposes, contain 
ing 90 per cent. of carbon, and the company use it 
extensively, but the works at 
Worcester. They say that some time in the future 
they may erect a furnace at Portsmouth, R. [., but 
are not fully decided.— The Commercial Bulletin. 


not exclusively, in 


The directors of the Bourne Mills Corpo ration 
Fall River, Mass., have decided to adopt a plan of 
profit-sharing with the operatives. A circular has 
been issued to the operatives, offering them a share 
in the profits of the mill for the six months from 
July 1, 1889, to Jan. 1, 1800. The exact details have 
not yet been determined, but it is proposed that 
every employe continuing in the employ of the 
company for the above time shall receive some 
share of the profits, to be paid in cash on or before 
the 10th day of February, 1890, in proportion to the 
wages earned for the whole six months. The total 
amount so divided shall not be less than six per 
cent. of the amount of cash dividends declared and 
paid to the stockholders, 
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Machinists’ Supplies ont Iron. 
NEw YorkK, June 1, 1889. 

Iron—American Pig.—Though there seems to 
have been no increased demand for finished iron or 
steel, yet the market for pig has improved some- 
what, and the recent cut in prices has resulted in 
considerable stocking up. A more confident feel 
ing seems to prevail respecting the future. We 
quote standard Northern brands, No. 1, $16.50 to 
$17; No. 2, $15.50 to $16. Southern brands, No. 1, 
$16 to $16.50; No 2, $15 to $15.25. Grey Forge, $14.50 
to $15.25 

Scotch Pig.—We quote Coltness, $21.50 to $21.75; 
Gartsherrie, $20; Summerlee, $21 to $21.50; Eglin 
ton, $19 to $19.25; Dalmellington, $19.75 to $20; 
Clyde and Langloan, $20.50. 





*WANTED# 


** Situation and Help”? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturaay morning for 
Mie ensuing week's issue. 





Competent draftsman wants situation. Address 
A. B., AMERICAN MACHINIST. 

Position wanted by mech. draftsman, good ref.; 
N. Y. or vicinity preferred. Box 105, Am. MAcH. 

Wanted— First-class pattern maker: steady work 
and good pay tothe right man. Address Box 104, 
AMERICAN MACHINIST. 

Wanted—By young mech’l engineer with first-class 
practical experience, position as supt. or assistant. 
Newcomer, AMERICAN MACHINIST. 

Wanted—By practical, experienced, pushing iron 
foundry foreman, a position as such on any class of 
work, Pusher, AMERICAN MACHINIST. 

A tool maker, experienced mechanic, wants posi 
tion as supt., experimenter or foreman. Al reference 
as to disposition and character. Box 106, Am. Macn 

Wanted—Position as foreman. by first-class ma 
chinist; at present holding same position; heavy 
work preferred. Address Reliable, Am. MACHINIST 

Wanted—A man to act as our agent in the State of 
New Jersey. Must be more or less technically 
familiar with steam apparatus, of good address and 
qualified to plan boilers. Address W. & S., AMERI- 
CAN MACHINIST. 

Wanted—Foreman boiler maker; must be a man 
of experience in locomotive boiler work, competent 
to handle a shop working 300men. A good position 
for the right man. Address, stating experience and 
reference, Foreman B. M., care of AM. MACHINIST. 

Wanted—A thoroughly competent and energetic 
man, to take charge of about 100 men in the ma 
chine shop department of an agricultural imple- 
ment factory in Western Canada; none but an expd. 
man need apply. Agricultural, AMERICAN MACHINIST. 

Wanted—A superintendent for a factory in On- 
tario, making binders, mowers and horse rakes, and 
employing 250 hands; must be able to give out 
piece-work, order stock, and thoroughly acquainted 
with the interchangeable system and the manage 
ment of men. Box 103, AMERICAN MACHINIST. 

Wanted—Position by aman with over 20 years’ 
experience in the mach’y and supply business, both 
on the road traveling and in the office; would like 
to represent some mfg., and would travel or stay in 
office or store; large acquaintance; best references. 
Lawrence, AMERICAN MACHINIST. 

Wanted—Able, pushing, practical machinist and 
draftsman with progressive ideas, good general 
knowledge of mach. and working metals, who in 
time could take a head position under the gen’l 
manager either in the U. 8S. or Canada works, as re- 
quired; spring-tempered steel goods are our special 
ty; age preferred, 30 to 40; state exp. and salary; 
situation permanent to the right man; send photo 
graph with application. Box 700, Guelph, Canada 








4; MISCELLANEOUS WANTS 
Advertisements will be inserted under this head at 
35 cents per line, cach insertion. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, 0. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Steel Name Stamps, Copper Burning Brands, ete. 
W. G. Sackmann, 1099 First av., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J 
_ August C. Christensen, 24 State st., N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery. 

_ Turned and Highly Polished Lron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Engineers wanted to send their addresses and re 
ceive free a 25 .¢ ent book,’*Hints and Suggestions for 
Steam Users.”’ Lord & Co., P.O, Box 1262, Phila., Pa 

Room and power to rent to suit any capacity, 
large orsmall. Inquire of Hartford, Conn., Board 
of Trade. 

Wanted—By a reliable foundry and machine com 
pany, a few mpoctacsee to manufacture; patented 
articles preferred. F. & M. Co., Am. MACHINIST. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be che ap and in good 
order, Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Seale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—100 or more machinists or amateurs to 
send for model engine castings; complete in sets ; 
send for circular. Lowell Model Co., 170 Merri 
mack Street, Lowell, Mass. 

Wanted—At once, two combined punching and 
shearing machines, new or second-hand, to punch 
144’ hole in 144”, and shear 114” with 30” gap, with 
or “without eng g sattached. Sti ate price delivered in 
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" Katablished 1882. BRADLEY’S 





tere POWER HAMMERS 


——«=The BESTin the WORLD 
MELE nammer. RUN BY BELT. ee 


Over 





a. 
es Mi 2 = <= 
UPRIGHT HAMMER UPRIGHT HAMMER 


BRADLEY SHEATING FORGES 


Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS 
and men fully 
employed and 
reduce the cost 
BRADLEY S HAKP COAL of produc tion. 





BRADLEY & s&« 
BRADLEY & CO.SYRACUSE,N.Y. coat roxcr. 
63 Murrayst.NEW YORK; 98 ag anal at. BOSTON, MASS. 








oL!D FMERY Srokes 
Triple Coated ts ui 


WHOLESALE ONLY 6Y 


HE TANITE CO. 
TROUDSBURG -PA. 


















OOFFINELEIGHTON D SYRACYS 


Tk Wonhhbbubih 
MACHINIST'S SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 








COFFIN & LEIGHTON, SYRACUSE, N. Y, 





FOR SALE 


A Valuable Plant of Machinery, consisting of 


Milling Mac hines. 
Screw 
Engine Lathes. 


Drill Presses. 


Heavy Drops and Presses, &c., &c. 
Also Tools, Belting, and Factory Fixtures. 


Formerly the property of ** The Howe Sewing Machine Co.” 
Address THE NEW HOWE MFG. CO., 
BRIDGEPORT, CONN. 








We never sleep. 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made, 


WRITE FOR ESTIMATES. 








Toronto, The Polson Iron Works Co. (Ltd.), Toronto. 


WOOD-WORKING MACHINERY. 


A HISTORY OF THE PLANING MILL, 
With practical suggestions for the Construction, 
Care and Management of Wood-working Machin- 
ery. By C.R. Tompkins, M. E. 12mo, cloth, $1.50. 


JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCLENTIFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order 





SEND FOR CATALOGUE. 


[st ER MACHINE SCREW CO. 
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Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 





THE DEANE STEAM PUMP 6O., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 


St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 





MACH 
SELF- HARDENED 
AND ALL KINDS OF 


CHICAGO, ILLS. 


MILLER, METCALF & PARKIN, 


MANUFACTURERS OF 


OF BEST QUALITY. 
OF UNIFORM TEMPER. 
OF GREAT STRENGTH, 
IN BARS, BLOCKS, 
SHEETS, RODS & COILS. 


PITTSBURGH, 


PA. NEW YORK, N. Y. 





Sebastian, May & Co.’s Improved Screw Cutting 


Drill Presses, Shapers, Band, Circular and Scroll 
) inists’ Tools and Supplies. Lathes 
Catalogue mailed on application. 


167 West Second Street, 


OUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 








°in 
ae 


CINCINNATI, O. 





STEPHENS’ PATENT af 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABIL- 
ITY, FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. 
6, 54, and 6% inch width of 


Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 











PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 


A.J. WILKINSON & C0., 


Box 3600. 


BOSTON, MASS. 


SEND FOR CIRCULAR. 





INION ‘STONE COMPANY, 


36 JOHN ST., 


PATENT BUREAU 


L. A. McCARTHY, J.B. SABINE, 


Manager. Attorney-at-Law 
(81 BROADWAY, WNW. Y. 





38 & 40 HAWLEY ST., 
BOSTON, MASS. 





FOR SALE. 


40 lbs. BRADLEY CUSHIONED 


HAMMER in good order, 


A. F. WHITIN, Treas., Whitinsyille, Mass. 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines oe Enformetion, address the 


Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 








TOOL AGENTS WANTED &,5°°: 


the United States. Send 10c. for Cata- 


logue, Stationery &c 


THE FINEST OF MECHANIGAL TOOLS A SPECIALTY. 


Cc. B. JAMES, 08 Lake St., Chicago, II 





*D. CRINDING MACHIN®. 





Ww ANTED: -Machinery to build. Specialties i 


CAST IRON to manufacture. Fine, 
solid CASTINGS for Dies, Moulds, Dynamos, Motors, &c. 


MANUFACTURER, P. O. Box 886, New Haven, Conn. 


Takes Emery or Corundum 
Of this style we have six 


114 in. Steel Arbor. 
Wheels to 20” diameter. 
sizes, to suit different classes of work, from %"’ to 





If JAMES GARDNER, Machinist, who 
worked at Davis’s in Denver, in the fall of 1887, will 


write to me, I will be pleased to hear from him. 
JOHN IVES, care Wm. J. SILvEer, 
143 W. North Temple Street, 
Salt Lake City, Utah 





W. C. YOUNG & CO., 


Engine Lathes, Hand Cashes. 
FOOT POWER LATHES, SLIDE RESTS, ETC. 





IF YOU WANT A STRONG, ECONOMICAL 


ENGIN E 


EITHER HORIZONTAL OR VERTICAL, 
For STEADY EVERY DAY AND ALL NIGHT SERVICE AND ATA 


LOW PRICK, WRITE TO 


COOKE & 00., 22 Cortlandt St., New York. 


Twelve Hundred Engines in use. 
Please mention this paper. 











GEO. F. BLAKE MANF’G CO. 


VILDERS VERY VARIETY 
Beno E oF 





ORCGRECCREERRRERe Antes ‘ou a 







95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. BOSTON. 


Ae RGIS A SPRETALRY 























April 21, 1888, 
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BORING »° TURNING MILLS 


MADE BY 


BETTS MACHINE C0., 


Wilmington, Del. 


From JONES & LAUGHLINS, 
Piri TsBURGH, Pa, 


«The 5 Foot Boring and Turning Machine 


which you shipped to us in August last, performs 
its work very satisfactorily.’ 


T. M. JONES, Gen. Man, 
SIZES. 


5, 6, 7, 7-10, 8, 9, 10, 10-16, 


12, 14, 14-20 ft. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


Files and Rasps, 


OF EVERY VARIETY, INCLUDING THEIR 


EXTRA FINE. 


MARK. 


FOR FINE TOOL MARERS, JEWELERS, SILVERSNITES, WATCHMARERS, ETC, 
THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 
FOR STATIONARY ENGINES AND PUMPS OF 








, ALL KINDS. LUBRICATORS FOR SIN- 
= GLE OR DOUBLE CONNECTION. 
- PRICE LIST. 
§ INOH Rs 30056. 6| 1 ‘ : ‘ wet 
° Price........ $10.00 | $12.00 S15.00. 
Capacity ....! $ pt. | 4 pt. Z 





NATHAN MANUFACTURING C0. 
02 & 94 LIBERTY STREET, NEW YORK, 
HOWE, TT] & C0., Limited, Formerhy HUSSEY, HOWE & CO.- Lait 


Manufacturers of om kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, 17! La Salle St 














ESTABLISHED I859. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng 


FINE TAPS, DIES, REAMERS, ETC. 











LIGHTNING AND GREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


THE BUFFALO STEAM PUMP CO. 





For Sale 


BUFFALO, N.Y. 

. E.G.FELTHOU a 
« O-L.VILKER, 
N2.H.SHERMAN, 


A. Aller, New York; Walworth Construction | one tats 1 Co., Boston, 
Henry I. Snell, Philadelphia; Thos. J. cinnati; Shaw, 
Kendall & & Co., Toledo ; The George Worthinoton Co., Cleveland; 
Goulds & Austin, Chicago ; Kenn nedy & Pierce Machinery Co., 
Denver, Col. ; Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. ur, 
Manistee, Mich.; Jas, Jenks, ?- By Wickes Bros., East Saginaw. 
Adolph Leitelt, Grand Ra vids; . Osborne & Co., St. Paul, Minn.; 
Rundle, Spence & Co., a adel Joshua Hendy Machine ‘Works, 
San Francisco; Flynn ’& Emrich, Baltimore; Forbes, Liddell & Co.., 
| Montgomery, Ala ; Bailey & Lebby, Charleston, $. C.; Pond Engineer 
“awe ing Co., St. Louis and Kansas City ; oO. B. Goodwin, Norfolk, Va. 

() maavae Supply Co.. Columbus, O.; ©. 8. Leeds & Co., Minneapolis; 


G 


















fos To Be Rotary Blower, Almond Dri Chuck 


FOR eel) Supply Stores. 
FOUNDRIES, SMITH SHOPS, PNEUMATIC eee LMOND 
TUBES, VENTILATION, ETC. T. R. ALMOND, 
: 88 & 85 Washington St. 


Brooxtyry, N. Y. 


"| Bsdgonort Machine Tool Works, 


SLOW SPEED, POSITIVE BLAST, E. P. BULLARD. Prop 


PERFECTLY BALANCED, 
Best Mechanical Construction.| BRIDGEPORT, 


P.H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Mi 


8.8, TOWNSEND, Gen. Act. 99 Cortlandt 
COOKE & C0, Selling Acts. $ NeW vorK, 


In Writing, Please Mention This Paper. 















CONN. 














BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO, 


(Formerly of 
Beaudry’s “Up- 
right Power 
Hammer.) 

Sole Manufacturers, 

Also Manufac 
turers of 

Hard Coal Heat- 
ing Forges. 
Room 4, Mason B'dg, 
o», 70 Eilby St., 
j,\Boston, 


7 | Mass, 
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37 & 61 INCH BORING & TURNING MILLS, 
LATHES, SCREW MACHINES, TURRET MACHINES, &c. 














Amateur’s Size. 
Taking anything from 
to 1 inch inclusive, 
Price,. . -$5.00 
Patented Dec. 25, 1877. 
IF YOU WILL TRY THIS TOOL YOU 


HALL STEAM 
91 Liberty St., 





Boiler and 
Vump Combined 





Send for New Catalogue. 


LECOUNT’S NEW EXPANDING “MANDREL. 


Machinist's Size. 


i No. PRICE. 
44to1 in. $10 
2.. 1 *D" 14 
3 146 : * 18 
4 (with vias tua de 7. - @& 
5 8 “4 “* 44 
WILL NOT REGRET THE EXPENSE, 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 





PUMP C6., 


New York. ae 





Fire I 





THE M. T. DAVIDSON 


MANUFACTURED BY 








IMPROVED STEAM PUMP. 


Davison STEAM Pune Company. 
WARRANTED BEST PUMP 


MADE FOR ALL. 
SITUATIONS. 








PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 


51 OLIVER STREET, BOSTON, MASS. 





WHY THIS IS 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 






Prices, and hundreds of A-1 Testimonials, 


NEW PULSOMETER, 


ia CHEAPEST & BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and repairs, than any other Steam Pump. 


Call or write for our new 96 page Illustrated Descriptive Book containing Full Particulars, Reduced Net 
Mailed Free. 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N. Yo 


PUT HERE! 


a! 





Bolt and Nut Machinery. 


{2 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 

2 Sizes and Styles of Nut Machines 
{4 Sizes and Styles of Tappers. 

3 Sizes and Styles of Washer Machines, 
3 Sizes and Styles of Spike Machines. 
2 Sizes of Car Link Machines. 

3 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Bulldozers. 

Also large variety of Tools in this line, making 

complete outfits for Bolt shops. Catalogue sent on 


application. Apply to 


THE NATIONAL MACHINERY CO., 


TIFFIN, OFTTO. 


FITCHBURG 
Machine Works, 


Manufacturers of 


METAL-WORKING 
MACHINES. 


Office and Works, 


{3 to 21 Main Street, |: 
FITCHBURG, 
MASS. 
SEND FOR CATALOGUE (E.,) 











PATTERNS called for and CASTINGS delivered 
anywhere in N. Y. City. 





[ron Foundry of 7. shiver & Co,, 


333 E. 56th St.,N. Y. City. 





CASTINGS IN QUANTITY AT PAVORABLE PRICES, 


EAGLE 
ANVIL 
“38 WORKS, 


Trenton, N. J. 













The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars, 


The Eagle 
Anvil.—Best 
Cast Steel 
Face & Steel 


Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
rantec and 
lower price. 


3 
atl 





“Star” Screw Cut- 
Foot Lathe ting Auto- 

Sw ings matic Cross 

9x25 in. Feed, eta 





LA 


Scroll Saws, 
Ci rouler | 
Sawa, Lathe 


Mortisers 


HE 


Catalogue 
‘ree 

of all « our 

M: achinery. 





y 
A 
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H 
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Seneca Falls Mfg. Co.687 Water St., Seneca Falls, N.Y 


HENRY CAREY BAIRD & CO,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS 
810 Walnut St., Philadelphia. 


Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole cove ring every branch of Science applied 
po bo Arts, sent free and free of po stage to any one in any 
art of the world who will furnish his address. 

















, 








ORTHINCTON 
PUMPINC 
MACHINER 


Henry R. WORTHINGTON, 
NEW YORK, 
PHILADELPHIA CHICAGO 
ST PAUL SAN FRANCISCO 










BOSTON 
ST LOUIS 
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Facts:—1989 marks the 80th YEAR of the life of 
THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


a & B AM” This - of Feed Water Heater is the Best 





A VALUABLE BOOK FOR EVERY STEAM USER [ OW 
AND ENGINEEB. 
is the simplest 
THE BABCOCK & WILCOX COMPANY, HE AT ER 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 80 Cortlandt St., N.Y. 


on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER. 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest. 


Send for description and 
Histories of Boilers and 
Feed Water Heaters to 


Bridgeport Boiler Works 


Bridgeport, Conn. 
SislLeins Bion, POND ENCINEERING CO., ACENTS, 


KANSAS CITY, MO. OMAHA, NEB. ST, LOUIS AND KANSAS CITY, MO. OMAHA, NEB. 


THE STERLING WATER TUBE BOILERS 


Have poe es ers large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes, 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CoO., Ltd., 


14 CORTLANDT STREET, NEW YORK. 


be DUNNING PATENT WROUGHT-IRON BOILER 
WITH SELF-FEEDING COAL MAGAZINE 


7 Low Pressure Steam or Hot Water Heating 

















And insures a warm house night and day. Over 
14,000 in use. Keeps steam up constantly. Also Steam 
Engines and Boilers of all kinds and Machinery gener- 4 
ally. 





wesSebuseleuseyss 


MANUFACTURED AT THE 
New York Central Iron Works, 81 Exchange St., Geneva, N. Y. 


Send for Illustrated Catalogue with full description @ 
> and price-list. Agents wanted. N. B.—Correspondence Gea==aa 
solicited from Architects and persons building. 


The ROPPES Live—Gteamn Feed=Water Pure, 


Guaranteed to Prevent Scale in Boilers. 


Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD. OHIO. 


bees! 
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TRADE MARK. 





Using any kind of water. 








THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers, 
Sold 


“{rade-many 





The only genuine Fossil Meal. 
in bags of 110 lbs. each. Beware of 
jmitations. Send for circulars. 


FOSSIL MEAL C0., 2 Cedar St, N. Y. 


A. GIESE, Sole Proprietor. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, 4... suitaro, General Manacer, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal, 
W. S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Columbus, Ohio. 
CHILION JONES, Gananoque, Can. 1. C. HOWES, Kansas City, Mo. 
WILLIAM PICKETT, SON & CO., 170 Lake Street, Chicago, lll., and 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 














cy 
oe 


—\_—~_ ~~ LIGHTNING SOALES FOR MACHINISTS 
¥(U. 8. STD) PAT. APP. FOR. See March 21 edition of this paper. 
a. T. Also our New ders, Guide 
Gauge, &o,, &c, Have all desir 
able tools of other manufacturers 
Shop Agents Wanted Everywhere. 
Send 10c. for Outfit. 

OUR 


NEW GATALOGUE OF TOOLS 


And Supplies om hay 4 to any address = receipt of Ten 
ts in stamps J chor poste 


Chas. A. Strelinger &C0,, wooo Detroit, Mich. 
SIMPSON’S CENTRIFUGAL EXHAUST HEAD. 


Thoroughly entraps water 
pand grease from the ex- 
haust of a steam engine 
without back pressure, pre- 
venting them from spraying 
on the sidewalks and rvofs 
of buildings ; it protects the 
latter from injury, and pass- 
ers by from annoyance 
and damage. Send for cir- 
cular to 

KEYSTONE ENGINE & MACHINE WKS., 


Sth and Buttonwood Sts., Phila., Pa., 
Or ARTHUR APPLETON, Selling Agent, 45 Cortlandt Street, N. Y. 


Feb. 5, 1889. 





COMPLETE STEAM PUMP 
= ONLY SEVEN DOLLARS 


KOOPMAN OHICAGO. 


OR WRITE 








0 Uke 40) > 2) >) (on 


PATENT 


¥ DUZEN’'S 


VAN DUZEN & Tif T. 


VAP 


SOLE AKER 


GNCINNATI, 





3 ——— 











“INDIA: 


SILVER LEAD 


FOR SMOOTH CASTINGS 
COAT THE SURFACE OF MOULDS anv GATES, 

JOSEPH DIXON GRUCIBLE CO., 
Manufacturers Pencils & Graphite Specialties, 
| JERSEY CITY, N. J. 




















WOSTGOTT GHUUK 6, Pee Cain Ean oy ONT I 1 


Manufacturers of all kinds 7 SCROLL COMBINATION LATHE cnn. . 
LATHE AND DRILL Se eee | 


49-16 in. 51-2 in. | 
6 in, 612 in. |. ~ 
71-2 in. 8 in. 
-8 in. 12 in. : 
31-4 in. 15 in. = 
18 








101 
13 1-4 
16 . = P in. 
181-2 in. 211-2 in. 
SEND Catalo ue 214 in. | 2% in. 
24 in. 30 n. 
FOR » | 9 in | 3% in. 
360s in. 43 in. 





Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, ho., ke. 
WATSON & STILLMAN, 


204-210 E.43d St., New York 


esp CHUCKS 


THE HOGGSON & PETTIS MFG. CO., 


NEW CATALOGUE. 
Est. 1849, NEW HAVEN, CONN. 


PEQUOT DRILL GHUGK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for 
particulars. 


THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 


THOS. H. DALLETT & C0. 





























IMPROVED INDEPENDENT CHUCK. 
Made by THEE -HORTON & SON 
Windsor Locks, Conn., U.S.A, 

SEND FOR ILLUSTRATED CATALOQUE. 


A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 
HARTFORD, CONN. 


Emery Wheel 
Surfacing Machine. 





















8 
i 
1306 Buttonwood Street, a i. 
PHILADELPHIA, PA. aa3 ms 
Portable Drills, ag i < 
Hand Drills, | 727.303 & | 
Boiler Shell Drills, |23*52.* =| 
Light Drill Presses, Hl iy Sx. 
Special Machinery. ssenetints Gis ae wines Wine. 00. 








SEND FOR CATALOGUE. 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others, 


SPRINGFIELD, MASS. 


PRCKS P&T! DROP PRESS. 





BEECHER & PECK, CONN, 
OF IRON, 


DROP BORGINGS &: sree. 


BEECHER & PECK, NEW HAVEN CONN. 














Send for Catalogue just published. | —™ 3 B 

Bt = sis 

aS ae | ee > = 5" 
RADIAL DRILLING MACHINISIN= @ © STANDARD Speioeeee 

= THREE DESIGNS. SIX SIZESEBO = ia << —~ 2 
|. EMBODY ALL DESIRABLE FEATURESEE:, © moeon 
| "o's 





ft ie 





UNIVERSAL RADIAL DRILL C0 


NCINNATI 





= PRICES$450 °& UPWARD 















DRILL PRESSES. 
BICYCLES. 


SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 
THOUSANDS SOLD. 


TAP DRILL GAUGES. 
CUTTING-OFF MACHINES. 




















SMOOTH 
INSIDE & OUT. 

















Write for Illustrated Price Lists to 
WILMINCTON, DEL., U.S. A. 
CLUTCH PULLEYS AND 
JAS. HUNTER & SON, 
North Adams, Mass. 
For variety and range of work this Machine has no equal, 
and for workmanship it has no superior, 
in all directions, Size of Main Journal, 3x6". 
Smaller size built, 


Manufacturers. 
CUT-OFF COUPLINGS 
HEAVY UNIVERSAL MILLING MACHINE. 
All adjustments have Micrometer dials. Automatic feeds 
PEDRICK & AYER, 1025 Hamilton Street, Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Sedtord, aase. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’sS ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
bandy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close cotls and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 













PAT'D JUNE 14 1887 





CAMPBELL PRINTING PRESS AND MFC. CO. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN S8T., CHICAGO. 
HODCE’S THE 
Na\\ Uairersal_ Angle Unio ae ANTL-FRICTION 
: PATENTED. 
Combining an elbow and 


union, and can be set at 
any angle at which it is 
desired to run the pipe. @ 


Manufacturers & Wholesale Agents, 
ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS. 


EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


= itepor Thrust Bearng 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 




















MANUFACTURERS, G. L. BROWNELL, 
WATERBURY, CT. Pn > cone ihe 
Send for Circular. 
CHAPING MACHINES 
FOR HAND AND POWER. 


6’, 8” and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


NEW HAVEN MANUF’G CO., 


New Haven, Conn, 


Lathes, 
Planers, 
Shapers, 
Slotters, 
Ete. 


ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N. Y. 
Designer and Contractor for Rydraulic Pent for Boiler 
Making, Bridge Building, Goods Sheds and Warehouses. 
eanes of all Dosoaseeses ay homeee Forging, ng, 
Bending, Armor and ete. 








- - 


ies 
— e Lathes, Hand Lathes, Foot Lath ht a 

achines. Agents, MA L 
Eva MOORE. Tent STREET, New York. NING MAW 


HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


MACHINERY 


Special facilities for Accurate 
ork. 








Bevel Gears cut theoret- 
ically Correct. 














UNIVERSAL #?PLAIN 


2S Sa aa 


EXGLUSIVE a RECIALTY | 


i ‘THE CINCINNATI MILLING MACH C2 
2” ->CINCINNATI. O= 








H. B. BROWN & C0, 


EAST HAMPTON, CT. 


CURTIS & CURTIS, 


Successors to FORBES & CURTIS,” 
G6 JOHN ST. , Bridgeport, Ct., U.S.A. 


MANUFACTURERS OF 
The FORBES PAT. DIE STOCK, 
IMPROVED AND PERFECTED. 
Pipe Cutting and Threading 
Machine, etc. 

A portable cuttin and thread. 
ing machine with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 





~ WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E. SIXTH ST,, 


Near Culvert, 



















; Hp | Naval | Size 10x34x 
CINCINNATI, 0. ee 3 ui piocbantcal. Constructors |1% in. Com- 
Send for Circulars and Prices. Ree Electrical. | Architects. plete “pocket 
PESee Mining uilders 00k. ll 
ea Hydraulic Mechanics. practical . 
MZEe Heating. — |Assayers. lems solved at 
Ee Sanitary Chemists. sight. Mailed 
Cam Mili y- Scientists. jon receipt of 
° tary. Students. [75 cents. 


(Head This Cwice! Now Again! |B, C. SMITH, No. 1 Broadway, N. Y. 














Engineers, Machinists, Steam Fitters, Boiler Makers, 
or for that matter any Intelligent Man, located in, or 
visiting, any part of the country where Steam Boilers THE NATIONAL 
are in use, can learn of an excellent opportunity to make Feed-Water 
money by introducing a small article for which a demand . 
exists on every Steam Boiler, large or small. Sample 
can be carried in the pocket. Address, enclosing 4 cents e 
in Stamps for full particulars, and mention where you 
saw this. Postal Cards not noticed. P.O. Box 906, 
Philadelphia, Pa. Splendid field in this city. Ab coil Heater de 


livering water to the boil- 
er at 210° Fahrenheit. 
{100,000 Horse Power 
sold. Prices Low. Sat- 
isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 


NVW AZVT YP 40f ,,s14) ut SUu1YjOU,, St I49YUT, 








STI: CARY & MOEN CO. 








“TEEL WIRE OF "2 ni 


SEND FOR ILLUSTRATED CATALOGUE, | | 








Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 


D.SAUNDERS SON 


Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 





Tapping Machines 
cut combines simplicity 


Easily adapted to various sizes of pip Rolling instead of sliding motion. 
All wearing sur aces are of tool steel hardened. Less 


THE PATENT WHEEL PIPE CUTTER shown in the 

a strength and lightness. 

No loose parts to become detached and mislaid. 
friction of 


(QYZX)) ONG SS 


i Burrato FoRGes 


parts than any other pipe-cutter made. 








LOWERS, EXHAUSTERS, = C 
HEATING FuRNACES. “”] 
HAND BLOWERS, well Dents, 


— ounce CO COs 


Ae ONCONAS IMAI 


HILL, CLARKE & CO. 


NACHINERY 


MACHINE SUPPLIES 


FOR, 


WACHINE SHOPS. 
156 Oliver Street, BOSTON, MASS. 


eee tar || L- W. Pond Machine Go. 


L. Ss. STARRETT, | Iron Working Machinery. 


FINE TOOLS, 


ATHOL, MASS. 




























Belt Shifter, pat- 
ented Nov.2, 1886, 


140 Union St., 
Wisseepees, ay 























Senp Stamp FoR Fut. List. 


fin uu) iin! | rl otdiiaa cs dalakathal Miadiedads Laks takes 


RET SS BRICK “gl <1 MACHINE 


ga Trucks 

















\3stylesCLAY CRUSHERS Factory 
Machines with or without Crushers. 6 different Brickmachines. == x 
Address THE FREY-SHECKLER COMPANY, Bucyrus, O. =~ OUTFITS 





ADAMS AUTOMATIC 


=" ROLT~NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


bie. MANUFACTURING CO. 
(o7-Yere) 


() @ PATENT OILERS, CYEINDER StceT fp OILERS, CYLINDER SICHT 
FEED CUPS. 
Government A 5 
POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers, 
J. £. LONERGAN & CO., °"“°°-intsties, “"° 





211 Race Street, Philadelphia, Fa. 
1888 CATALOGUE FREE ON APPLICATION. 








The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
‘MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 


i YEARS WITH THE INDICATOR.,’ 


[Peay } Vols. 1 and 2 (one volume.) cereaah 
housand. Lar rge 8vo, 285 pp., many illustra- 
tions. Price $2.50. JoHN WILEY & Sons, 15 Astor 


Place, New York. 
LACKAWANNA 
GREASE CUP 


Will Save its Cost In Oil 
alone Several Times 
per Annum. 


SAVES rhe i. LApon, AND 
COST OF COTTON-WASTE. PRE- 
7 aa DRIPPING ‘AND SPATTER- 













A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 

lubrication of mac bine sry. Works 
) equally wellin every possible position. 


P, BLAISDELL & CO, 


Manufacturers of 


Machinists’ Tools, 


Lackawanna Lubricating Co., 
WORCESTER, MASS. 


41 Coal Exchange, Scranton, Pa. 


RECULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR GO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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‘WILLIAM SELLERS & CO., Incorporated. 
acento geg. PA. 


BUILDERS 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

{NJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 





Hamilton 
OHIO. 


TH Latte AUT G 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
st fal Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. 


= ACME MACHINERY CO. 
EVELAND, OHIO. 


Manufacturers or ** ACME ’”’ 


Single & Double Automatic Boltcutters, 
Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 












PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1883, 
PAT. AUG. 28,1888: 








Quick- eae VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGING S. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PaA.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR 


ae TRADE MARKS 


: 4) eile 
LP ho sphorbronge. e. 


J.A.FAY & CO.aO us 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding Tenoning, Mor- 
tising, Boring, and $ Shaping, etc. 


Variety and Universal 








Send $1.00 for 
Catalogue D. 


Over 550 Pages 
fully Illustrated. 


FRASSE & 00., 
FINE TOOLS 
& SUPPLIES, 


92 PARK ROW, 
NEW YORK. 





Band, Scroll and C ‘ire ular Saws, Re- 
sawing "Machines, Spoke and W Wheel 
Machinery, Shafting, Pulleys, etc. 
of the highest standard of excel- 
ence. 


= W.H. DOANE, Pres, 


$100 Reward. 


To stimulate the inventive genius of the 
Machinists of the 














D, L. LYON, Sec'y. 





United States, we propose 
to pay the above amount on Sept. 1st, 1889, 
to the machinist submitting to the 
most original and desirable 
improvement not already ap- 
plied to our Standard Engine 
Lathes. 

This will not interfere with your rights as 
patentee ; we merely reserving the first right 
said improvement or operate 
upon such terms as 


us 





to purchase 
same under a royalty, 
may be agreed upon. 
The money has been deposited with the 
AMERICAN Macuutnist, and will be remitted 














SOUTHWARK FOUNDRY & MACHINE CO,, 

















PHILADELPHIA, PENNA. 
BOILERS. BLOWING ey 
TANKS. REVERSING 
STEAM ENGINES. 
HAMMERS. CENTRIFUGAL 
HEAVY | PUMPS. 
CASTINGS. | , ‘STEAM PUMPS 
PORTER-ALLEN AUTOMATIC ENGINE. 


HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


BEMENT, MILES & CO., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 








Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 
Etc., Etc. 
HILLES & JONES, ™S: 
DELAWARE, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


HORIZONTAL FLANGE PUNCHES, 
ALL SIZES, 


~ STANDARD TOOL CO., 


ATHOL, MASS., 
MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, mg Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


BALL AUTOMATIC CUT-OFF ENGINES, 


BRIE, PA. 
The characteristics of these Engines are Beauty of Design, Superior Finish, 
required, Economy of Fuel, Perfection of Regulation. 
CHARLES R. VINCENT & CO., 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
Tie 


me Adjustable Clamping Blocks. 


Af A simple device used to fill under 
(| clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ENERGY M’F’G CO., 


"1116 & 1123 S. 15th STREET, - PHILA., PA. 


PHOSPHOR- BRONZE”, 
RED 

















Limited Feet in Space 








Pulleys Turned and Bored Simultaneously. 
<2 The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 



















—AUTOMATIC— 


WIRE STRAIGHTENER AND CUTTER. 


by them upon our order to the successful 
competitor decided upon by us, whose name 
will be published by us in this space Sept. 
5th, 1889 issue. 

Drawings must be submitted to us on or 
before August 15th. 


LODGE, DAVES 2 C0., 


CINCINNATI, OHIO. 


Ga" See Advertisements, pages 15 and 16. 










Manufactured by the 


Collins-Gibbons Mfg. Co., 
20 SOUTH 2nd ST., 


ST. LOUIS, MO, 


coil. 


Wire straightened and cut to oider 





Coy 
RICHMOND CITY MILL WORKS 408% % 
RICHMOND, INDIANA. : & ~A EPs S* 7M. 

= =o SABBITT METALS 
= iu = see| Be aXiha 
aac? —s— 760 S.BRoaAD ST. 
win mm co 
= no = 
35 = po an] 
0: = Sp THE OPEN SIDE INOW PLANERS, 
ti "= 
Re = Their value and efficiency are uni- 

= o> versally acknowledged and endorsed. 

Sn 
f 
ee p=] DETRICK & HARVEY, 
——_____ ie 

Manufacturers, 
THE WATER MoTORS BALTIMORE, MD. 
OF THE 


BINGHAMTON HYDRAULIC POWER Co. 
BINGHAMTON, N. Y. 


THE most efficient and the 
most economical means of ob- 
taining small power. A Motor 
hich does the greatest 
— amount of work with 

the use of the smallest 
stream of water, and 
which is best adapted 
for runnin 
cheaply an 
effic oueke Printing 
Presses, Blevators, 
Church Organs, Coffee 
Mills, Sewing achine 8, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 

Write for descriptive circu- 


















KEUFPEL & ESSER G0,, 127 routow st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, &c. 
oy 











“*SUPERIOR SWISS” DRAWING INSTRUMENTS. 

“BEST GERMAN” DRAWING INSTRUMENTS, 
PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 











P lar ard prices. Mention this 
paper. 


gles, T-squares, Drawing Boards, &c. 
FULL CATALOGUE ON APPLICATION. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
= in Steam Consumption and superior regulation guar- 

— anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine C onstruction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: WI L. SIMPSON, 1s ScREiesrSTREE USS Hamre seks, pene Cees 


KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


THE ALBANY STEAM TRAP (0.’S|2 


BUCKET AND GRAVITATING 


if = a aE 


|. Automatic ally drain the water of 
9 condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes. 
== We also manufacture Blessing’s 
= Patent Renewable Seat Stop and Check 
Valves.—Send for Circular. 


i "Albany Steam Trap Co.,4ibap¥> 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


=m 33d and Walnut Sts., Branch Office, 151 Monroe St., 
/ PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 
> GUARANTEED percent: Less Gas than ANY aoing the same work. 


“FAINTED POST, cy.” 6 [cade FURCER-BAMILTON, 

















Gravitating. 








PAINTED POST, N. Y. 


ENCINE. 


CORRECT IN 


Design, 
Workmanship 
and Price. 

eae " 5to 75 H. P. 

New York Selling jon i, j. BARRON & (C0., 40 Cortlandt St. 


The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, NW. J. 


Manufacturers of 
The ff MUNZER " VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


, Vorliss Engine, PROVIDENCE, R. I. 
SEND FOR CATALOGUE. VAN DUZEN 


IGAS ENCINE 


NO BOILER. NOCOAL. 
|| NO ENGINEER. 

No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


Van Duzen Gas Engine C0., 


60 E. 2nd St., CINCINNATI, 0, 


thoroughly teste a 
and practical. A set 
of.five will ream any 
ossible size, from 

fy 13-16 to 414 inch. 











The beat Engine ie dmtrlnn Ser Reorr Work. 


Youngstown, Ohio. 
















4INF UY 


{\’ 


e' Sb RyObe" 

















Send for Circular. 


CRANSTON & CO., 57 PARE STREET, N.Y, 


MACHINERY ON HAND. 





16in.x42 in. Planer, Rridgeport, new 

22 in.x5 ft. ™ Hendey, new. 

22in.xd ft. ped Powell, 

Min.x6 ft, i Powell, 

Win. xsft. : 18 | Atherton, Powell & H & P. new e 
36 in. x6 ft. e che = 

Sioa fe Saad eau ‘aoe In view of the increased demand for our 


36 in. x10 ft. New Haven, 
6-8-10-12-15 in. Crank Shapers. 
15x20 in. Friction Shapers. 
20-24-26 and 32 in. Geared Shapers. 


IMPROVED MACHINE TOOLS 


in New England, we have opened at 


12 in. =. Engine 1 athe, Young, iL, new. 

i4in x6 t. aisde . 

He ai «| 28 & 25 Purchase Street, Boston, 

5in,. x6 an . orter, nd y 5 

lgin-x6andsft. ‘* Blaisdell, “ n connection with Messrs. CHANDLER & FAR- 
m > r ® 84.448 

pa ar er mas 38 ft; Ditfeenr takes, « |QUHAR, of that city, a depot for the exhibition 

20 in. x8-10-14ft. Different Makes, Ks and sale of our 

20in. ony, length Be a “ + fai 

20 in. x12 ft. 1eeler, air. 

22 in. x12 ft. Da Niles, heavy, good. IMPROVED ENGINE LATHES, 


24 in, x8-10-12 ” 
24 in. x16 ft. 

26 in. x12 ft. 

28 in. x14-16 & 18ft. Engine Lathes, F. &S new. 
26-36 & 50 inch Pulley Machine, Stevens, good, 
Bement Car Axle Lathe, “ 


How’ Haves, cheap. BRASS WORKING TURRET LATHES, 
SHAPERS, DRILL PRESSES, ETC. 


(#2 Complete Engine Lathes, Automatic Stop. 


20 ) Davi ’ ° — . a: 

oo a Drills Blaisdell, ria ¢#~ Complete Drill Presses, Automatic Stop. 
20-25-28 32inch “ ad 7 No ch: > a fes 1g 

Min. Plain Drill, Ps - fair. Se Bo charge for extra fe atures, ; 

42 in. Drill Bk. G. & Feed, N. Y. 8. E. Co. good.| %#*" Complete Machine Shop outfits a specialty. 
6ft. Arm Universal Radial Drill, new. {#2 All tools f. o. b. Boston, 


Cabinet Turret Lathe, Lodge, Davis & Co, 
No. 2-4Screw Machine, Brown & Sharpe. - 


Ames Index Milling Mac hine, fair. 

No, 2 Garvin Hand Miller Al. 

Wood & Light, Heavy Miller, Al. 

Lincoln Pattern good order, , 
No. Land 3 Unive rsal Miller, Brown & Sharpe, new. 5 

No. 2 Plain fair order. 

98 & 25 PURCHASE SI 
e9 

BOSTON. 


No. 3 Surface Grinder, 
Gould & H. 4 é& P. 
WORKS: CINCINNATI, OHIO. 


48 in. Gear Cutter, each 
Cold Rolled Shafting in Stock. Send for List. Write 
G2 See advertisements, pages 14 and 16. 


for what is wanted. 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York. 
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STEAM ENGINES 


faRIEDE 
Se 7 
os ie = 








speed Sse. 
: Ie COR ENGINES, 
_Highteessure 


sn densing av 16m Poy 


TUBULAR BOILERS. Nd 
HEAVY Fly WHEELS 


; a A SPECIA 
3 , — —— siz ZES UP TO 
— : . 36 FT. DIA. RY IO FT FACE. 


Eclinse Corliss Engine, 4, FRIGK GOMPANY, Biles, 


WAYNESBORO, PA. 
NON-CONDENSING, 


CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 
E.P. HAMPSON & CO., 


36 CORTLANDT S8T., 
NEW YORK, 


Sole Eastern Agents. — 
JOHN J. METZCER, ** 


69S. Clinton St., Chicago, 
WESTERN ACENT. 

















‘A GENUINE “CORLISS.” 





NoBERy \VsIreRncd:, 


Q ass SS ANES ; 


OEE ENGINES 


STATIONARY BOILERS, 


GENERAL MACHINERY, 
IRON AND BRASS CASTINGS 


NEWYORKOFFICE, . 


Room 6, 
COAL AND IRON EXCHANGE, 


Cor.CoRTLANDT& CHURCHST. = = 


FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 


2» Highest Awand SILVE ae EDAL 


DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


WB UR 
wry. 




















We are operating the finest and most successful 


Electric Light Sté usions in the world, A change of 
speed not exceeding one per cent, guari unteed, 
running light and lo nila “di. Sem A for catalogue. 
New York Office, Fleming & Kimball, 17 De y St. 
New England Office, John Post, Jr. & Co., 7 70 Kilby 
St., Boston Baltimore Office, Thomas K. Carey 


Bro., 35 Light St., Baltimore. 


SHAFTING, HANGERS, 
AND PULLEYS A SPECIALTY. 


FIRST-CLASS IN EVERY RESPECT. 


Send Specifications for Estimates before Contracting. 


THE LANE & BODLEY CO. 


EAST SIDE JOHN, Corner WATER ST., CINCINNATI, 0. 


We have placed on the market a Hollow Chisel Mortising i] 5 
Machine which is just as good as our Planer Vise. : EARNS M re G CO 
Carriage and Woodwork Factories, please write a 


us for prices. 
THE GILKERSON MACH. CO., Homer, N. Y. 

















JOHN McLAREN, 


BUILDER OF 








CORLISS 


Engines, | ladistinmsamssss . 
AIR ENGINES from Bt to 400 ome Bower 
, Compressors Boilers of Steel and Iron supplied to the 


trade or the user. Send for Catalogue. 


Be 2 7s.| SAW MILLS @GENERAL MACHINERY 















HOBOKEN, N. J- 


NEW YORK STORE, 46 Cortlandt St, 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 





STANDARD REFERENCE DISKS, 


For use in Setting Calipers, Testing Measuring Tools, and 
Reference for Sizes in Shop Practice. 


They are made of steel, hardened and accurately ground to size. 

Price of complete set (45 disks and 6 handles), $35. 

Single disks from 60 cts. to $1.50. Single handles from 45 to 
60 cts. 


Price List Mailed on oe ation, 


Western Agent,S. A. SMITH, 23 South Canal St., Chicago, Il. 


GLOTTING JW[ACHINES 


ft 10 to 54 in. Stroke. New Patterns. 
| ' RAM GUIDE 


ADJUSTABLE WERTICALLY. 


Feed always takes place at upper end of stroke— 
never during cut. 


VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS, 


Hamilton, Ohio. 


NEW YORE, - - - 96 Liberty 8t. 
PHILADELPHIA, - = 705 Arch 8t. 
CHICAGO, - - - - ~- 9% Lake St. 









































THE YALE & TOWNE MFG CO 
STAMFORD CONN 
NEW YORK CHICAGO PHILA BOSTON 


» JENKINS BROS. PUMP VALVES. 


We make a specialty of Hard Rubber| JENKINS BROS., 
Pump Valves for Hot Water, Oils and Acids, | | 71 John St., New York, 


also for very high pressures. 54 Dearborn St., Chicago. 
Accept no Pump Valves as JENKINS or | |Q5 Milk St., Boston. 


JENKINS BROS., unless stamped like cut. | 21 No. Fifth St., Phila. 


SHAPERS, ENCINE LATHES & DRILLS. 














LODG Ky, DAVIS & CO., 
CINCINNATI, OHIO. 
= _, 20 inch Upright Drills. 25 inch ~ a Geared, = 
= (4 

3 2 98, 32 and 40 inch Power Feed Drills = 

a ® 
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(See advertisement, page 15.) 
N, 
23 & 25 Purchase 8t. 


NEW YORK, 
115 Liberty Street. 


BOSsSTO CHICACO, 


Cor. Lake & Canal Sts. 





E. GouLD & EBERHARDT, 
NEWARYX, N. J. 





E. E. GARVIN & CO., 


LAIGHT & CANAL STS., NEW YORK, 
MANUFACTURERS OF 


MACHINISTS’ TOOLS, 


INCLUDING 


MILLING MACHINES, 


APPLY TO 


















Drill 
Presses, 

Hand 
Lathes, 
&. 


Send for 
Catalogue. 





Turns out 20 per cent. more work than any other. 


Eherhardt’s New Drill 





GEAR AND RACK CUTTING TO ORDER. WOOD PLANER. 








THE PRATT & WHITNEY CO. 


SS Hartford, Connecticut. 
Se STANDARD SIZE 


PS hintal ul hie to, 


And End Measure Test Pieces. 
} Straight and Taper Solid Hand 
Reamers, Chucking and Shell : 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com-: 
bination Lathe Chuck. bd 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ilis. 


“THE B BILLINGS & SPENCER CO. 


HARTFORD, a U.S.A. 
BILLINGS’ T 


DROPFORGED — 
LATHE DOGS a 
FORGED << 
FROM BEST : 
STEEL FOR 
THE PURPOSE 
DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS 


REMOVAL. 
"| THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 
The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the a tral Railroad of N.J., and 
consist of the follo 
A machine shop 500’ Le by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for themen ; : 
proof two story pattern storage; blacksmith op 
caaine and boiler houses. These buildings are 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materi and a railroad running 
through the machine shop for shipping. The whole 
ard Heegiet with the incanal escent system of 
ectric 
The machine shop and foundry have overhead 
traveling cranes rye | through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The pate He has capacity 
for making the heaviest class of cust 
our tools are expressly Lesigued for the 
economical manufacture of heavy machinery for 
railroad and general machine — — ment, from 
new patterns of the latest and best celgna. 
St., N.Y. City, 


SALESROOM and OFFICE, 111 & 113 Lib 
: WEW SHOPS, Plainfield, N. J. 














For IRONand BRASS WORK, ¥ 
Illustrated Catalogue on application. 
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Lowell, Mass., U.S. A. 


Cuts, Photo, 


ona 





Manufacturer of ENGINE LATHES 


from 16 to 48 in. swin, 
and Prices furnish 








ROL AY 





J. M. ALLEN, Presmenrt, 

Wa. B. FRANKLIN, Vicr-Preswent. 
F. B. ALLEN, Seconp YVice-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 





Gear Wheels and Gear Cutting.—I make g to 
order, or cut teeth on g blanks sent tome. Of all kinds. pnd 
all sizes to six ft. dm. Small orders or large ones. Fine 
cheap g._ Small cast g. Ready made brass g OR mail at had 
prices. Bevel g with ported planed teeth. d Book on 
g, $l. Facilities coma Terms reasonable. Send for cat. 

Eo. B, GRANT, 66 Beverly St., Boston, Mass. 








PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWICT DRILL GAUGE. 


J. WYKE&CO., 
Fine Machinists’ Tools —-E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 


477-481 SYCAMORE ST., CINCINNATI, 0. 


hes PRATT & a 


BUFFALO STEEL POUNDRY, 


=a Tielendey cine nf TOOL 
pon g BRASS 


ETANcroN 
WORKING 


Au For rf poourt 


Key-Seating Machines 
and 20 in. Drills 


.A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills 
ong cning in Machinists’ Tools or AN 


W. P. DAVIS, 
Rochester, N. Y. 
Works at North Bloomfield. 





































Manufacturer 


29 .M.cARPENTER ° 
PAWTUCKET.R.I. 


—of— 


APS & DIE 











